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ARTICLE I. 

iZemarks upon Meteorology . By J. Bostock, itfi, /). 

( Concluded from VoL XXV > p. 20 

To Mr. NICHOLSON. 

srn, 

J Now resume my remarks upon the weather in Septan- Weather in 
ber last, in doing which 1 shall have occasion to bring for- September last* 
wards some of my peculiar ideas on the subject of meteoro* 
logy. I shall, however, as much as possible avoid entering 
into any hypothetical discussions, my present object being 
merely to illustrate my method of making observations. 

The beautiful evening of the 1st was succeeded, as I ex. 
peeted from its transparency, by a cloudy morning and fall- 
ing barometer ; rain came on about noon, and continued 
for two hours, and in the night there was a considerable 
squall of wind and rain. In the afternoon I have noticed a 
particular formation of the clouds, which I call an are; it p orm 0 f cloud 
consists of a body of clouds, stretching in nearly parallel called am arc. 
lines over a considerable part of the heavens, and converging 
Vou XXVI. No. lift— M ax, !8io. B in 
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■ in the horizon ; sometimes the lines converge at 
An opposite parts of the horizon, while at other 
iiues shoot up to the zenith ami terminate there, 
shape, extent, unci position of these arcs, and 
1 relation to the wind and the barometer, many 
meteorological predictions depend* In the first place os to 
their shupe, they may be composed of long parallel lines or 
threads, forming a Umar arc; or of small rounded clouds, 
lying side by side or in rows, a mottled arc; or they may he 
composed of clouds resembling a volume of smoke, as it 
rises from a chimney top, a wreathed arc ; or they may as- 
sume the appearance of feathers, having a linear centre and 
lateral branches, a feathered arc . Then independent of any 
particular shape, the arc may be perfectly or imperfectly 
formed; it may reach only to the zenith, or it may reach 
quite across to the opposite point ; it may be either increas- 
ing or diminishing in size, forming a precipitating or dis- 
solving arc; or, according as it coincides with the present, 
future, or past state of the wind, it will take the title Of d 
Indications of present, future, or past arc. A present arc almost always 
indicates, that the wind will leave the point from which it is 
blowing; and when it arises from a S or \Y r quarter, we 
may form a pretty good judgment whether the wind will go 
to the right or left baud, by noticing whether the barome- 
ter be rising or falling ; if rising, the wind will pass to the 
right hind, if falling, to the left ; in employing the terms 
right and left, I suppose the face of the observer turned to 
the point of the horizon from which the arc proceeds. The 
appearance that was observed on this day was a future arc , 
and according to a pretty general rule, that whenever an 
arc is formed to the left hand of the wind, and the barome- 
ter at the same time falls, the wind will move into that 
point, w,e had in the evening a squall from E. On the 4th 
was another arc, which passed from S to N ; an expression 
which signifies, that it had two converging points An oppo- 
site parts of the horizon, and that it was most, distinct in 
jfche S end; had it been equally perfect at both extremities, 
^ , it woold;bave been expressed, an arc between N and$. As 
tfce wind and the arc crossed each other at right angles, jthe 
direction of the spre did not inform us, whether the wind 

would 
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would move to the right or the left ; but there w£re‘'%e\fct^ 
ci rcu instances, which rendered it probable* tbattheyfeid' 
would go towards S; the arc was strongly precijtftatfrig 
and there was 1 a smalt contiguous solar halo, by which WBato. 
meant, a lvato that is close to the sun, and tiot&fte that 
forms a large circle at sortie distance from it. Thiseombi- 
nation of phenomena seemed -to show, that there was a cur-’ 
rent of air passing above the wind iu a southerly , direction, 
and that this upper current was loaded with aqueous parti* 
cks in a different state from those in the wind. “When f 
first observed these appearances, 1 fully expected rain from 
the S ; but when, after some time, I perceived, that,; al- 
though the rapidity of the upper current increased, \et the 
lower one decreased and tended to a different direction, I 
concluded, that, the commotion, which at that time affected 
the upper regions of the atmosphere, would not be felt in 
this district* Accordingly, only a few drops of rain fell, 
and forjthe next 3ti hours there was nothing which could be 
called a shower. This is one of those cases in which com- Comparative 

parative observations made in different countries would be rvatlons * 
extremely interesting; we might, by their means, trace the 
exact limits of a storm, and probably be enabled to ascer- 
tain the causes which immediately produced it. 

The 5th was what i call a revolving day, i. e. where the A revolving 
wind gradually moves round through the different points of <lay * 
the compass; a change which must be distinguished from 
that where it ceases in one quarter, and then springs up ill 
a different one. The revolutions arc either direct or reverse, 
i. e. in the same direction with the course of the sun, or 
contrary, to it. A reverse revolution, such as took place on Indication* 
this day, is a very general sign of rain, whereas a direct rfe* ^ rom lt# 
volution is what often takes place in the most settled state 
of the atmosphere ; a rainy night succeeded. During this 
time there were many indications of the atmosphcYicaloled- Atmospherical 
tricity being in what is usually called a negative state, whitfh ele< ? tncity ne ~ 
generally takes place when the wind is £ with a low and 6 
falling barometer, in opposition to the more usual kinds of 
E winds, which are accompauied by a high barometer, and 
a strong positive electricity* - In coM weather this cbtffbiha** 
tiour*>f circumstances is generally attended or succeeded by 
B 2 the * 



vfon wEtEoaotoov. 


falls of rain, and in summer, by a close, op- 
state of the air, and thunder. The 7th was also 
cfc^> the barometer fell still lower, there were 
J^ge thunder clouds at noon, and lightning in the evening. 
Indications. A dHRtfent constitution of the atmosphere, however, now 
took p)a<?e> it became dissolving, the barometer begun to 
rist* and continued to rise with occasional interruptions for 
several days. This change of constitution, the commence* 
ipent of a rise in the barometer, and the arc of the follow* 
ipg morning, rendered it probable, that a complete change 
of wind was at hand, and it accordingly took place in tins 
afternoon. The flth was a different kind of day fiom uuy 
that we h^d had since the beginning of the month ; I duuo* 
Sour day. minute it a spur day, a phrase employed by landscape 
painter^, expressive of that state of the atmosphere, when 
the whole face of nature appears chilled and gloomy. r l lie 
NW current wa» hastily filling up the partial vacuum that 
had taken place during the low state of the barometer, and 
being deficient in caloric, it produced that laige body of 
clouds, which gave the peculiar character to the day. By 
$ haded clouds, the term shaded clouds I mean to designate the appearance 
which the heavens occasionally present, where the clouds are 
formed into rounded masses of greater or less extent, one 
side of which is very much darker than the other side, in 
the same manner that a solid globe is aflteted by the light 
Piled clouds, shining upon it. By piled clouds is meant that state iu 
which a part of the horizon is occupied by a quantity of 
large rounded clouds, which appear as if the} were heaped 
one upon another. 

In dictions of The barometer had now attained nearly its average ele* 
Vea * but the coldness of the air, and the peculiar appear* 

ance of the clouds, pretty certainly indicated, that the at* 
moephere was not in a settled state, if, after the influx of 
a cold current from the NW, the temperature of which is 
too low to kee r > its water in solution, the wind passes into 
a sou heily \ oint, rain almost always ensues, and the morn* 
ing of the 10th exhibited a good specimen of the maimer 
in which tl is operation is performed. In the early part it 
was bright, dears and calm; but clouds soon began to form, 
vkhich rapidly increased in bulk, and after some time were 
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nt> longed fo-support them&elve^ \The lmls ^InS^&crl'' 
observed from the W were, however* a proof,; -&afc 

there was stitt ah upper chrreht in tliw direcirbtf t and itwas 
probable, frdrtfthe Httle to^ of wei^hi wlHCh^h (/ At rik^spherd 
had experienced, that this current would 1 finally pVlvaif. 

The change took plactfiii the after noon, when the Mfftios* 
pherc* exhibited an appearance of greater tranquillity tMh 
it had done for many day & For a f^#hours there appeared 
notlung to disturb tlit? equilibrium, v feut the formation of af 
wreath of cloUtlx, cbr&podng art arc from NW, indicated 'a 
current of mr passing from that quarter, which, by its 
greater density, would probably rush into our region, tfriQ 
produce a new constitution. The state qf the next thirty-* 
six hours might he considered as the immediate effect of 
this N1V current, although with us it assumed a westerly 
direction. There was a cold breeze, large clouds were dy- 
ing along, which were dense and disposed to dissolve, eva- 
poration went on rapidly *, and I was much inclined to pre- 
dict a favourable state of the weather, when on the evening 
of the l^th, the distant mountains were observed to’ be 
transparent, affording a pretty certain indication, that the 
wind would change to a precipitating point, and of course a 
strong presumption of rain. The following day was accord- 
ingly precipitating in a high degree ; the atmosphere rapidly 
deposited its water, and the air rushed in to supply the par- 
tial vacuum that was thus produced. 

On the 1 4tli a constitution of the atmosphere took place, 
for which 1 was not prepared ; a highly dissolving current of 
air proceeded from the E. As is the case with a positive E Positive E 
wind, the air soon be<*iime clear, and the weight of the 
mosphere considerably augmented, but, according to a 
popular observation, which 1 believe to be very generally 
correct, a continuance of this state was not to be expected, 
both from the circumstance of its coming ou so hastily, aud 
also from its having been so immediately preceded by a § 
wind. The tufis that were observed, particularly thoW Tufu, 
after the change* confirmed this? opinion, for as they proba- 

^imvebwa it remarked hy old whea evaporation «*oe* 

dajapfd'.y, tin* ytrot-i, dping quick! vjUsr iatn, mure H r*m wifi soon M- 
kn/ * and 1 hiv*j frequently found it sy. 
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bly&jp&id upon partial currents of air, possessed of differ- 
ent properties from the prevailing one, theyle&d us to 
suspect, that the mixture of these will produce some change 
iti tbO equilibrium of the atmosphere. The appearances to 
which 1 give the name of tufts , are those clouds which re- 
semble bunches of hair, the fibres of which are sometimes 
disposed in a perfectly irregular manner, and at other times 
lie nearly in a parallel direction. I believe, that, when these 
tuffs point to any quarter, there is a current passing from 
that quarter, but there arc many circumstances to bo taken 
into account, before we can conclude that this partial cur- 
rent will become the prevailing one. 

Indications of * The 15th, although calm and , not unpleasant, had not 
change. that kind of calmness, which denotes a settled state of the 
atmosphere ; but rather indicated the approach of some 
change in its constitution. The veering of the wind may 
be considered as an almost certain precursor of a change to 
a precipitating point, and a consequent diminution of the 
weight of the atmosphere. The appearance of the clouds 
rendered it probable, that there were at least two currents 
then prevailing, one from the NNW, and one from the K, 
while the appearance of the flocks led us to conclude, that 
the E current terminated in a stratum of air that was 
Flocks. strongly precipitating. Flocks is a popular term, suffici- 
ently expressive of a particular appearance of the clouds, 
when they form larger and more coftipact masses than those 
which l have called tufts; the fibres of which docks are 
composed are also more generally parallel to each other than 
those of tufts. 

r fhe weather of the lfitb, 17 th, and 18th, may be consi- 
dered as the result of that state of the atmosphere which 
was forming on- the 15th; the barometer sunk considerably, 
the wind was in the S or W points, and sometimes high, 
with frequent rain, until on the evening of the 18th it pro- 
Srorm. ceeded to a violent storm. The atmosphere had lost three- 

quarters of an inch of its weight, and on the morning of the 
18th it rained for several hours with a gentle breeze from 
SSK* at the same, time that the clouds were moving rapidly 
from, that quarter. Hence we might conjecture, either that 
there hud been a partial to the SK, the effects of 

which 
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which wou)dopt reach us, or that to the N W there was a 
decomposition of some part of the atmosphere, commencing 
i« the higher regions, to which the upper current, in which 
these clouds moved, was pushing. The appearances $h at 
afterwards took place proved, that this latter supposition 
was correct; for, although the wind went to the VV, the di- 
minution of the weight of the atmosphere still continued, 
while the appearance which l have described, of white clouds white clouds 
on a gray gtouud, is one of the most certain indications ol (m a 8 r *y 
the mixture of two currents posseted of different constitu- 

lions. It is to be observed, that, before the &torui attained 

its greatest violence, the barometer began to rise; and as ft 
depended merely upon the tendency of the air to produce 
an equilibrium of pressure, it was probable, that it would 
ueilher be of long continuance, nor very extensive. 

I am here led to notice the difference between this kind of storimfiom 
storm, which U produced by an abstraction of part of the aluuiCJtaieof 
atmosphere, and that which appears to originate from a tlie juiio*- 
contrary cause, from a sudden increase of the volume of the P here * 
atmosphere. Of this latter species a well marked instance 
occurs while I am writing this paper. Yesterday, March 
25th, we had a strong gale from the K; the baiometer had 
been before about the medium height, but it rose during 
the continuance of the stoim; to day the wind is more mo- 
derate, and the atmosphere is becoming lighter. I may 
here observe liow much jnsight would be gained wiih respect 
to the theory of the weather, had we a number of accurate Comparative 
comparative observations made in different places on the observations 
progress of such storms as the one that took place ori the 
I Mh t f September. Were we to ascertain exactly at what 
hour the barometer got to its minimum, when it began to 
rise, how long alter this storm acquired its greatest violence, 
when it begun to abate, and when the barometer arrived at 
its maximum, we should probably have gone a great way 
towards obtaining a correct theory on the subject. One 
important point might be ascertained, whether a storm he 
retrograde or progressive in its formation. ] apprehend, 
that, where the current is rushing forwards to supply a va- 
cuum, the storm will he retrograde; i. e. supposing the pai- 
tiai vacuum to have taken place over the eastern part 'of the , 

> county 
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comity* Of Lancaster, the storm, if proceeding from the 
W,*will first be feit in this place, then it will' recede to 
the coast of Wales, th«*n to Anglesea, the Irish Chan- 
nel, &c», until the equilibrium be established* But iu 
the storm of yesterday probably the control y course 
would be observed ; the current being formed by an abso- 
lute increase of the volume of the atmosphere, it will push 
forwards like a -current in any other kind of fluid, and will 
abate in proportion as the addition to the bulk of the atmos* 
phere abates. If we pursue this idea so for as to suppose, 
that storms from a W point originate from the first, and those 
from an E point from the second of these causes, we may 
perceive why the former are more sudden in their com- 
mencement, are preceded by greater indications of commo- 
tion in the atmosphere, are attended with greater vat mtion* 
of the barometer, are more squally in their progress, more 
partial in their extent, and generally of less duration. 

I shall not thmk it necessary to proceed an} farther with 
the remarks upon my diary, as I conceive, that l have given 
enough to afford a complete illustration of my ideas on the 
subject. It is evident, that the first object is to obtain a 
Object m me- f u ll historical description of the successive changes of the 
atmosphere, to notice the periods of their commencement 
and duration, and the connection which they have one to the 
other. The second great point is to invent some method by 
which these changes may be accurately recorded ; and it 
was here that I experienced the greatest difficulty, and that 
Terms. my diary will probably be regarded as most imperfect. The 
terms that I have employed will be thought very uncouth ; 
and I have not unfiequently endeavoured to improve them, 
by formiuga nomenclature upon scientific principles. I how- 
ever finally determined to postpone the attempt, as I found 
it impossible to construct a norncm latute without involving 
in it more or less of hypothesis ; and although it is difficult 
for any one to have thought so much as I have done upon 
the subject of meteorology, without forming an hypothesis, 
yet I do not consider mine as at present sufficiently mature 
to meet the public ej e. It appeared therefore moi c advisable, 
lilpt to attempt any thing lihea methodical nomenclature, un- 
til there was a probability of its being founded upon well esta- 

* bhshed 
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Wished principles. Not only is it desrrableto ovoid frequent 

changes, btii froni the influence which language efcerejses 

over our ideas* it is important to fee on our/guard, ,Wt an 

incorrect set of terms should ^seduce iuaecurheyin our opi** 

nions. I am not unaware* that a scientific nomenclature 

for the appearance of the clouds has been attempted fey- Mr. Mr. Howard’s.' 

Howard* but I hope I shall not be accused of presumption, 

if I give it as my opinion, that his set Of names is much too 

confined to be of any great use, and that the hypothesis mi 

which he proceed^ i« mot entirely correct. 

If will be p(?rce?irsd> that) according to myview of *be Improvement 
subject, the science of meteorology must be advanced, not J 
only by accurate observations of individuals, but by the 
comparison k of observations made in different places. It 
was in a great measure from a conviction of this tFuth, that 
1 have been induced to lay those remarks before the public^ 
in hopes that some of your readers, in different parts of the 
kingdom, might cooperate with me in my plans. I should 
wish that your journal might be made the medium of com- 
munication, for there is certainly no other work, that on 
every account is so well adapted for this purpose. 

I am. Sir, 

Your obedient servant, 

Liverpool , J. BOSTOCK. 

Mar. 23, 1810. 


II. 

On some Improvements in the Electrical Machine . Commu- 
nicated by Mr. J. Cutubertson. 


To Mr. NICHOLSON. 


SIR, 


oOME time ago I was informed by a friend of mine, that tn);irov«n«-r»t 
Professor Copland of Aberdeen had mentioned to him ava- 
luable improvement, which he had made on my electrical chine bv Prof, 
machines. I requested my friend, to procure me the "parti-'' Copland. 

outers 
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cut§£*pf *Jn*h itupr^vetneMt ; and lie soon obtained fof njc 
tin? &w\p&i& paper, ipbich 1 belief is in the J?rufessor'$ own 
lfepct ^tyng* 1 made, spurn practical few&rks qn 4jhis 
P#8^‘Wb?ch may bp d>eful to electijcido*, a#d I bavejiUo 
addcftf a kittt o£ an extraordinary, improvement 1 am about 
to nrak^in the. plate electrical machine* Shouljf you ap* 
prove £be^ observations, < you will oblige me by inserting 
them in your valuable Journal* 

I am, with due respect, 

v Sir, yours &c. 

- 54, Poland, Street , Soho. J. CUTIIBEUTSON* 

THp negative Mr* Cuthbertson'a electrical machine is upon the whole 
equaTto^the ^ est * ever met with. The only fault JL found was, that 
positive from insulating the whole machine, so many inlets were given 
ip the fluid, that the negative power of it was by no means 
owing to the equal to the positive* His winch or handle is an insulating 
iieuthe S, afar° Q * ie * ^ ut ** P» s?e d so near the mahogany pillar twice in every 
in » uming the revqlutiqn, that a flash was seen from the handle to the pil- 
wtnrti. lar perfectly visible »u the daik, and the effect of whuh t 

A glass handle felt nearly to the shoulder. To remedy this I added a glass 
and disc added handle surrounded hy a disc about seven inches diameter 
to prevent thu. Q f t j J0 8ame pj ece with the handle. 

, Within the hollow pait of the handle was cemented a biass 

conical socket for receiving the steel pin of the former 
wooden handle, and a nut to preveut its coming off* The 
glass disc thus entirely prevented any supply of fluid to the 
Farther altera- mhc hi no by the hand. I now pei ceived however in the dai k 
tlun ' a constant stieam of the fluid entering by the small brass 

bull and wire, which suppoits the silk flaps of the upper 
rubbers* l therefoie took it av\a\, and supplied its place by 
a solid glass rod* 

The negative power of the machine was thus more then 
doubted, or it charged a v*al negatively with less than one 
fodf,of the number of Uirns it did when I received it, I 
£<lg*i mid an ofodeed still perceived *ome appearances of light, at timep, on 
woodwork edges and angles of the wood work, but by rounding 

rounded* these moie, or adding pretty large biass balls contiguous to 

them; 
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them; no light ia n&tt visible in the dark, and the heg it#f* 
power seems fully equal to the pofcmve. * - f ‘* 

* The rude sketch, Ph I* %. 5> *riH‘ giro tome idea 
Of th$ mtftmfcr of fixing the handlefcatb its disc* Abrasseap 
itf fitted^ by griodi&gvom the inner but add screw bdhre 
cemebtiAg, to prevent their being fixed Tty the cement!' It 
ilao serves as a ifcseirvoir. P, COPLAND. 

f Observations on Mr. Copland's Paper* 

The machine described in the Professor’s paper was not The improve- 
originally made' for, film, but for a gentleman who employed 
if principally for his amusement. I did not therefore at* toie, 
tend particularly to its construction with regard to the per~ r 
fectipn of either the, positive or negative powers, and they 
might be imperfect. The Professor appears to think, that 
tho greatest imperfection was the insulated winch which im- 
perfection he has overcome by the application of. a disc. 

This; disc is precisely similar to an invention of mine made 
about 30 years ago, when I resided in Holland. I have given 
a* description and plate of it in the second vol. of my 
Eigewhappen der Elect ricitiet, printed at Amsterdam, 178 2; 
but on account of its awkward appearance, and risk of 
breaking, 1 left off using it, and have since employed asim* but dkus«?4* . 
pie insulated winch, placed at a greater distance from the 
mahogany pillar of the machine, and this 1 find a more per* 
feet remedy. 

' With respect to the other improvements the Professor Tauber re- 
imagiued he has made, and proved by experiment; L am in- p^ct°irxbuta 
dined to think he has been deceived, because the negative tiers, 
pari of an electrical machine, with such imperfect insula* 
tions as he describes, wiii charge u phial to u certaiu degree, 

Mth the same number of torus as one with the most. perfect 
ibsulfttiqp. Such imperfect insulation does not begin to act 
till the charge attains a certain degree of intensity, till then 
it keeps ptoce with the charging power of a machine perfectly 
fngid&e& ?<Th«* circumstance does nob seem to have 00 * 

C^Jrred tb the Professor ; hud he thought of measuring? the 
advarit'd'of the charge at ekeh revolution, before, and after, 
hc liftd finithed his alterations, fte* result wtndd have been 
. v ' more 
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not construe* 
tier*. 


*«d it might then fe»ve been khown tf h« 
mi improvement, pt not: 

m* ^4 sJhnU prt^wl to give an account of *nimpro?e$a*ttt 
S53&* ^ b? tp4&p m the puto electrical machine* I bav* 

mchum. *^u*hhugh* of atttmpUMg to improve the *ytmg power ef 

8 tbcptate Hfindnne** but m then* pretent Mate thtey have gtvejn 

such general satisfaction! that 1 have deierusd this attempt 
tilt an opportunity should occur of comparing then acting 
Cylindrical power wath a Cylinder piopetly const! noted. All the cylm* 
mfwnjTdfifeol ^ u^^hmes l had met with ivcie m some nay or other de- 
rive. feot^e m their construction* so that I was no* 4 itished with 

apy of the tompasatiit trials i had hitherto made; foi mall 
* these cases the platt machine had evinced vei) supHtor tic* 
One of supe- tiop* Some time ce hovwvoi Mr. bmgu shmud men 
cylinder machine ol his own ci nstiuct on. In ibis machine* 
I cohid 4i id no fault, and Vs etting powei had been consi- 
dered by mo*t peisous as vcr\ superior I was at fchw time* 
making a tvvo*foot plate machine foi Mr. <n\ge>, and we 
agreed when this should he completed, to compare the act- 
ing power of the two m uhine*.. We met accordingly, Mr. 
Singer managed the cylinder nu< him , and I excited the 
plate. The result of a i umber oi exj>enroents pio\ed, that 
the effect ptojn td h\ in) given nuuihet of tv ns was pre- 
cisely the some v itb eitliei michiue, so that tin it acting 
potveis wne etpi'il, but the force icqumd to put them in 
motion w inateri dh d fkr< it ; Bibs. hung on the winch of 
the pVite, when in t honrontal po ition, would niUve it; but 
it required 141b*. to move the inndle of the cylinder from 
the same situ il»on. loco npU te a proper cou r ge of CXpe- 
nuiOnrfs we four d it in < cssai \ to construct some apparatus, 
and frere thoeforc obliged to dcler the continuation of these 
inquiries* till v e h id obtained the pai ticulars alluded to. It 
4hi^^r*the mu $ weepy* irv to state, that the di »meter of 
plate ^ * cj butter is foui tt c i in« hr*. rinding the power of the plate 
► / machine equalled by a c\ hndei , I was uioifed to attfempf a n 
f impiov^nent, and e coiiimuute soort occurred 
eT ot which I could double thewefmg^>ow*r of the jjTjite * 

m , y or pteto aefegu d Ui a rbfteHteo tvtitf 

* b» or equal Vo t* o 1 4-nu h cylinders, without being 

M * Wmm* 


Comparative 
trial of this 
with 4 blate 
machine 

Their powers 
equal. 


bnt the j Iite 
turned with 
it ss power. 


five cylm *et 
14 inches 




oumtuvum mn%% akim at, vimwi 

• themase inrpro vetoed I 

tte^klv^MBIe tye'aitij $fs& or even qtta*C 

e t^^ffe' 3!U ^* >• * 

eqtwfc *he* pdWfer^f the iftr^e «fifcehine, Which f Wtf at 
; audi hat fob with one plate arity and of tfiucb less 
diameter. If this contrivance fchovdd be applied to that 
m frcbme, the effect must be astoni shi ng ; perhaps equal to 
the predw-lion of effects similar to the powers of the vol*± 
tuie battery* Tn conjunction with Mr. Singer, I am nOW 
engaged in' a series of experiments on this subject; should 
on r« access be equal to the expectations 1 have formed, thfc < 
results will be of the highest interest to the progress of elec** 
trjcal science. W hen we have com pletcd those experiments/ 
we shall take an early opportunity of comm ouieuting them 
tor the public, through the medium of your justly esteemed 
Joumtl, 

* *<*tt ' ■ * - < 

z s ps&ssxsszs -.j l 

in. , ' . 


Observations on Albumen, and some other Animal Fluids i , 
with Remarks on their Analysis hi/ electro-chemical . Decom *■. 
position. By William Uiiande, /‘.A’. A'. Communica- 
ted by the Society for the Improvement of Animal Che-, 
mistry*. - . . , ,., t 

,}. , Observations on Mucus, and on the, Composition. 
J . - liquid Albumen. _ 


„ ! mul.t8 obtained from the chemical analysis. of thg. Experiments 
intervertebral fluid of the spalus maxim us, at] account, o£ ° n ,ra«cu* un- 
whS.db' *e& tp j^lf. .Heme's ptipor .“ -0 %,$,« • “* 

ihe u*t©ry#\ebral ^Rb8t»ncc in twb an<l quadruped»t/’ led ' , 
series of. experiment* on mwcua, ia order - 
i ia it* pare, state. 


•mi 



Transaction* for tSOfl, pi tfrih 
'•‘f6fer. Ttoua. f$0$ j or Journal, vol. XXV , p. 21*. 
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Saliva agitated 
with pure wa* 
t» dc faltered. 


Solution rou- 
tined saline 


Saliva contain- 
ed 0 02 clt 
phosphate ot 
lime and n u 
Hate ui soda. 


'Morns of the 
tn< h^a, and of 
the oyster. 


Tests of mucus 
act on the salts. 


Attempt tdt 

sepwatt t$f$* 


aiuflo qsrertuin how Tar it might Ue> -capable of comerwon 
of gelatine and albumen. - - 
Suliya was tlmfiist source of rntycu&ito vybicb I directed 
my>otfceoti6n. , •> ■ A 

*-10 order to separate the albumen, which |>r. Boatoek's 
mralyeis has shown it to contain* 5 , it was agitated for, a short 
tune with an equal quantity of pure water ; the solution was 
then" bolted and filtered, i considered thedte&r fluid, which 
had passed the filter, as a solution of nearly pure mucus; 
but dtamd, on applying to it the tests of nitrate of silver, 
dhd acetate of lead, that it still contained a very considers* 
hie proportion of saline matter. The precipitate consisted 
of muriate and phosphate ot stiver and lead, in combination 
With adittle animal matter, the odour of which Was percep- 
tible on exposing it to heat after it had been washed and 
chied. 

One thousand grains of saliva afforded, by careful evapo- 
ration in a water hath, a residuum weighing one hundred 
and eighty grams, from which twenty grains of saline mat- 
ter, consisting of phosphate of lime and munate of soda, 
were obtained by incineration. 

*2. The mucus from the trachea, and that of the oyster 
were next examined; but here the proportion of saline mut- 
ter was greater than in the former case, although no traces 
of albumen could be detected by the umiuI tests of beat, al- 
cohol, and acids. 

finding, therefore, that the reagents employed to detect 
mucu8+ act principally upon the silts which it contains, mid 
not merely npon the secretion itself, it became an object of 
some importance to find out a method of depriving it of its 
saline ingredient** by such means as should not afivet the 
mucus. Decomposition by electricity immediately occur- 
red to me, as the most likely means of attaining the object 
J had in view. 

* for this purpose, T procured three glass cups, e*ch capa- 
ble of bolding rath et more than a measured half dtlftco bf 

t * i * 

>49. * „ j 

f* Nitrate of silver and acetate of lead. Vide Thoni'-on’s System of 
ftotaktiy, Vol. V, j age 500, Sd edition) and Nicktritb** Vitirfial 
XI— 251. ' V . 

,.,t water 
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water; one of these w«s*flUed<wUh admixture of m pifd pa$$* 'from thesaliva 
of saliva ai>d purewaier*, thi^was bthfr by ekclncUy# 

two, eon tai niogpur e water,? by filaments of moistened ggfr* 
toiK The water in one, of the cup& jwit* rendered positive, 
thatin the other negative, by4 y olteii? battery^ ofone hhnr 
dred and twenty fohrdnch dopbleplatefr, charged with &Mr 
htthuvof nitro*oiOristic Heicl , in the proportion, of one 1 part of 
theAked aeidtothirty parts of waters vdlycon tinning tins 
proees^ L tipped to decompose thesalineiagrcdiqnfce pf the 
saliva*, to ^collect the acid matter in the positive, and; the, al- 
k aUne mutter in the negative cup, and thus to leave, the mi|^ 
cue and albumen >u the centre vessel (free from the salts 
whicb-they contain. in their natural state), and to havesqmr 
ratedthemby boiling distilled water, winch would then haye 
afforded a solution of pure mucus* „• A 

Wlieu the action of the battery had been conti nuedfor white soV 
about ten min u,tos, a considerable quan tity of -a white ejnb- stance at the 
stance surrounded, nnd adhered to, the cotton on thenega- Uc S dUvesitic ' 
tivu side of the circuit, whereas on the positive side, ua-spch 
effect had taken place*, , V 

I could not at first account for this appearance, conceiving 
that,, if it depended on the coagulation of albumen held in 
solution iu the saliva, it would have taken place at the posi- 
tive pole, in consequence of the acid there separated* 

To ascertain this point, ao experiment, was made qu the white of an 
albumen of an egg. e £g 

. When the condu ctors from the same battery were brought exposed to si- 
with hi two inches of each other in this fluid, an immediate nrilar saion* 
and* rapid coagulation look place at the negative wire* whilq^ 
only a thin film of albumen collected at the post lit e wire, 
where its appearance was readily accounted for, by the sepa- 
ration of a tittle acid, which, reacting on the, albumen, would 
render it solid ; but the cause of the abundant coagulation 
at tbe negative pole wits not so obvious. ‘ 

Thi^r^yuH l mentioned toMiv Davy, .who, immediately The fluidity of 
’offered an^planatio^n of it, by supposing; the fluidity of at- ^f^whl^o 
to depend upon the presence of alkaline matter, the ai^alkaTi!"* 
o$ J WbScK* ai jfous6litho 

dial this electrical p»wer,- tbor ( gli saffic iem&* the 
the Salts, would not materially affe< t the animal fpa.Uer* 

.*>'*** * v * asKuiUh 
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Msomo* solid form. J had only to follow op this jde«, and 
•haft proceed to state the principal experiments, winch were 
pSB<d«ffok«n to establish so probable ot^opioio&l, 

coagulated albumen, cut http small pieces, is 
boil^ri jn, distilled water, it imparts a viscidity to that fluid, 
showing that sotpething .18 retained in solution. > 

Tntar stad m 4J, ra^ttudrefi grains of the coagulated albumen of an egg 

* were repeatedly washed and triturated in four ounces of dis- 
tilled* water, which was afterwmd* separated by » filter, and 
evaporated to about one fourth of its original bulk. It was 
yielded slfcah. then examined by the usual tests, and was found evidently 
alkaline ; 4 converted the yellow of turmeric to a pale brown, 
and restored the blue colour to litmus paper, reddened by 
vinegar ; but it did not appear to effervesce on the addition 
of « dilute acid. 

The sotatMo Oo evaporating this alkaline fluid to dryness, by a gentle 
t*#po »ud. j, w{} ft yjgpjjj bU bstance, soluble in water, was obtained. 

This solution was rendered slightly turbid by an arid ; and 
hy the application of electricity, from sixty four-inch dou- 
ble plates, a copious coagulation took place at the negative 
p<?teo 

Contained al- Sotb*t water, in which the coagulated white of egg has 
tames*. been boiled, is in fact an extremely dilute alkaline solution 
6f albumen. 

This enables us also to explain why albumen becomes co- 
agulated simply by heat. 

Alfcatiim snltt- When the coagulated white of egg is cut into pieces, a 
twmofalbu- quantity of a brown \iacid fluid gradually separates 

e^uta- from it, a* has been obsei ved by Dr. Bostock in tya paper on 
white «f the primary animal fluidsf. 1 h» J find to consist pmci*» 
w « paMy of an alkubne solution of albumen. It reddens tur- 
nod coagulates abundantly on the application pf tier 
gat fere electricity. > 

White of egg a £|t appeals, therefore, that the white of an egg, \u it * fluid 
^paundof ig a company of albumen with alkali and nffiterf that 

• On tefemisjgabewrtri* to Dr. Thom ion’s Systwo oft&eftbtiy (Vet* 
* yfigtflftjtl’fiatf, Aa* i’vwrjrUnHltr ssptMationjf 
iyv Wen offered by tfcjtt aufiwr, which 
WlfM,.v4? Bkew«V confirm. 

f Nicholson’s Journal, Vol. XMWi 

when 
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when heat is applied to it, the affinities existing between these kali, and wa* 
bodies are modified ; that the alkali, before in chemical com- ter * 
binatiou with the albumen, is transferred to the water, and that 
this separation causes the coagulation of the albumen : the 
aqueous alkaline solution, which is thus formed, reacts upon 
the coagulated albumen, of which it dissolves a small pot* 
tion, and then appears in the form of the brown viscid fluid al- 
ready noticed. 

The coagulation of albumen by alcohol and by acids may Alcohol C oa- 
be explained by a reference to the principles already laid gulates white 
down. ofegs 

1. Five hundred grains of the white of egg were agitated with 
two ounces of pu e alcohol; an immediate coagulation re- 
sulted, which was rendered more perfect by the application 
of a very gentle heat. The liquor was separated from the 
congulnm by filtration, and evaporated to half its balk ; 
when the usual tests were now applied, alkaline matter wm 


abundantly indicated. 

In this instance then, the albumen, in passing from the by abstracting 
liquid to the solid state, gives it alkali to the alcohol*. its alkali. 

2. When acids are applied to albumen, these effect itsco- Acids do the 
agutation from the same cause : they render it mere rapidly SaBlc * 
and more perfectly solid, on account of their superior af- 
finity for the alkali. 

The following experiments were instituted with a view to 
ascertain the nature and quantity of the alkaline matter 
which exists in liquid albumen. 

1. Five hundred grains of the liquid white of egg were white of egg 
mixed with two ounces of distilled water, and exposed for boiled, cut 
half an hour to a temperature of 212°. The fluid was then wash- 

separated by a filter, and the coagulated albumen cut into water, 
small pieces, and repeatedly washed with boiling distilled 
water. The filtrated fluid was evaporated to half an ounce 
by measure; it had a saline taste, it was somewhat turbid, 
and slightly alkaline ; on cooling, it gradually deposited a 
few flakes* of albumen: it was electrified positively in a eLctrl^ 
small glass cup, connected by washed cotton to another si- cd. 


* When albumen is coagulated by alcohol, it does not become ?o per- 
fectly solid as in most other instances, because the separation effected by 
the relative affinities is not bo complete. 
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t Ml ALBUMEN ANDOTHERAKIMAL FLUID?. 

mija* ** vessel containing a little distilled water, negatively 
Electrified by one hundred four-inch plates, charged with at 
solution of nitro-munatic acid of the same strength as that 
employed in a former experiment, fresh portions of water 
being occasionally added iu order to compensate for the loss 
by its decomposition. 

When the electrization had been carried on in this way 
for one hour the cups were removed, and their conteuts 
examined. 

In the negative The fluid in the negatively electrified cup acted rapidly 
cup, soda; on turmeric, rendering it deep brown. On evaporation 
ai)d subsequent exposure to a low red heat, it afforded a ve- 
1 sidnum weighing 5*5 grains, which had the properties of 
soda, in a state approaching to purity. 

in the positive. The positive cup contained a little coagulated albumen, 
muriatic acid. an< ^ an w hj c |, wafJ principally, if not entirely the muri- 
atic, was held in solution by the water: it gave a very copi- 
ous precipitate with nitrate of silver, which became speedily 
block on exposure to light. When saturated with carbonate 
of soda, and evaporated, it afforded a salt in small cubic 
crystals, from which the fumes of muriatic acid were deve- 
loped by the action of the sulphuric. 

Some muriate This experiment shows, that, exclusive of soda in an on- 
ofsodn. combined state, fluid albumen contains some muriate of 
soda*. We learn from the experiments of Mr. Hatchett, 
that minute quantities of other saline bodies are likewise 
present f. 

In 


* May not a submuriate of soda exist in fluid albumen ’ 

Salme matters + After the destructive distillation of coagulated, dry, semitransparent 
in albumen, albumen, there remained K a spongy coal of very difficult incineration ; 

u as towards the end of the process it appeared vitrified, and glazed with 
w a melted saline coat, which was, however, easily dissolved by water. 

** The residuum was again exposed to a long continued reel heat, and 
« again treated with water, till, at length, a few scarcely^visible particles 
** remained, which, as far as such small quantity would permit to he 
** ascertained, prqvc$ to be phosphate of lime. The portion dissolved 
** by water (which was by much the most considerable) consisted prin- 
M cipally of carbonate, mixed with a small quantity of phosphate of 
** soda. 



ON ALBUMEN AND OTHER ANIMAL FLUIDS. 


In the foregoing experiments, l had generally employed Small electric 
from sixty to three hundred four-inch double plates of cop- 
per and zinc, but in subsequent researches, made with a men. 
view of ascertaining the action of lower powers, the effects 
of which I shall afterward relate, I find that a battery of 
twenty-four thr< e-inch double plates is sufficient to effect a 
perfect coagulation at the negative pole, evert where the 
albumen is diluted with so large a quantity of water, as not 
to be detected by the usual tests. 

Sect. 2. Observations on the Composition of jsorne animal 
Fluids containing Albumen . 

Finding, from the experiments detailed in the preceding This test ap. 
SeCtiou, that albumen may exist in such states of combina- animal°fluid* **r 
lion, as not to be detected by the usual tests, but separable 
by electrical decomposition, 1 was induced to apply this 
mode of analysis to the examination of animal fluids in 
general. 

1. Saliva. 

When saliva is boiled in water, a few flakes of coagulated Saliva. AU its 
albumen are deposited ; but this is by no means the whole a ' b t u ™ cn can ” 
quantity of albumen contained in the secretion, for on apply- lated by bal- 
ing the test of negative electricity to the Altered fluid ob- l°gin water, 
tained after the separation of the albumen by beat, a copi- ° l byac,ds ‘ 
ous coagulation and separation of alkali are produced at the 
negative pole. A large portion of albumen may therefore 
exist in a fluid, incapable of separation by hi at, and in the 
present instauce not to be detected even by acids, these re- 
agents producing no effect on the filtered solution just al- 
luded to. 

2. Mucus of the Oyster . 

The solution of mucus obtained by agitating oysters in Mucus of oys- 
water exhibits to the usual tests no traces of albumen ; but ters contain* 
when acted* upon by electricity from the Voltaic battery, a albumea * 

• f Five, hundred grains of dry albumen afforded 74' 50 grains of coal, 
u of which 11*25 were saline matter.' 1 

See “ Chemical Experiments on Zoophite*, with some Observation* 

** on the Component Parts of Membrane." Phil. Trans. 1800. 

C 2 considerable 



OW ALBUMS* AMD OTHER ANIMAL FLUIDS. 


Other mucus 
' similar. 


Alkalis and 
acids given 
out. 


Alkali appa- 
rently predo* 


Is mucus a 
compound of 
albumen with 
«oda Or itsmu* 
riate ? 


considerable and rapid coagulation takes place at the nega- 
tively electrified wire* 

3. Mucus of the Trachea , #c. 

The other varieties of mucus, as from the trachea, the 
nose, &c., agree with the former, in affording abundance of 
albumen by electric decomposition; whereas scarcely any 
traces of this substance can be detected by the tests of acids, 
heat, or alcohol. 

In these experiments, alkaline matter was always evolved 
at the negative, and acid at the positive wire. Minute re- 
searches, made with a view of ascertaining the nature of the 
alkaline and acid matter thus evolved, showed the former to 
consist of soda, with traces of lime; the latter of muriatic 
acid, with traces of phosphoric acid in the cases of saliva, 
and mucus of the trachea and nose: the mucus of the o\ster 
afforded only soda and muriatic acid. 

On examining the proportions of alkali and acid, the for- 
mer seemed always to predominate, although in the original 
fluids no traces of uncombined alkali (as in the white of 
egg) are to be detected. 

These results lead to new ideas respecting the composition 
of mucus: Is it a peculiar combination of muriate of soda 
and albumen ? or may it not be a compound of soda and 
albumen, in which the alkali is not separable by the usual 
modes of analysis, but which yields to the superior decom- 
posing energy of electricity ? 

4. Bile * 


gile. An immediate coagulation took place in this secretion, at 

the negative conductor, the albumen being tinged through- 
out of a green colour, arising from the colouring matter at 
the same time separated. 


Albumen in R 

variable in 
quantity. 


The relative proportion of albumen, separable by electri- 
city from different specimens of ox-bile, was found to be 
liable to considerable variation, so that a detailed analysis of 
this fluid cannot be generally depended upon. I have found 
the albumen in fie fo vary in quantity from 0*5 to three 


and proporti- per cent, and it is somewhat remarkable, that where there 
oiate to there- j 8 a imft H quantity of albumen, there likewise the proportion 
of the resinous niatter of bile is relatively small* 

The 



ON ALBUMEN AND OTHER ANIMAL FLUIDS. gff::. 

The* electro-chemical decomposition of this fluid affords. Soda, and mu- 
beside the results just mentioned, a considerable quantity phoric acids?^ 
of soda at the negative pole ; and at the positive pole, a 
mixture of muriatic and phosphoric acids. 

5. Milk . 

In this fluid, the separation of albuminous matter at the Milk, 
negative pole is equally evident, though not so rapid, as in 
most other cases. The conductors from sixty four-inch dou- 
ble plates, highly charged, and immersed within four inches 
of each other in three ounces of cows milk, during one hour, 
produced the appearance of curds and whey, the principal 
part of the curd being collected in the neighbourhood of the 
negative wire?, and but little at the positive wire. When 
this experiment was so conducted, as to collect the products 
in separate vessels, the predominating ingredients in the 
contents of the negative cup were soda and traces of lime; 
and in the positively electrified vessel, a mixture ot mu natic 
and phosphoric acids. 

After sireh decomposition of milk, the serum still affords 
sugar of milk. 


6. The Liquor of the Amnios • 

An opportunity having offered of examining this secretion. Liquor amnn, 
from the humau subject, in its pure and fresh state, I shall 
mention the general results of its analysis. 

The liquor of the amnios is almost perfectly transparent. Its properties*' 
but on exposure to air becomes gradually turbid, and depo- 
sits a white flaky matter. It renders tincture of violets 
green, and while perfectly fresh does not affect litmus ; but 
sulphuretted hidrogen is soon evolved from it, and then it 
slightly reddens litmus. When heated, it becomes turbid, 
and lets fall flakes of coagulated albumen. Acids render it 
slightly turbid from the same cause. 

Alkalis produce no change, unless when added in consi- 
derable excess : the odour of ammonia hPtlien perceptible. 

Electrical analysis afforded albumen and soda at the nega- A dilute solu* 
rive pole, and muriatic acid at the positive pole. Hence we l, ° n of liquid 

1 1 alburac.1. 

learn. 
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I«Wb that the liquor of the atrmibs has the properties of a 
dilute solution of liquid albumen *. 

7. Pws. 

, in the pus of a healthy sore, coagulation took placfe at 
both po|es ; most abundantly, however, at the negative pole. 
A slight degree of putrefaction having commenced in the 
pus which was examined, I did not pay particular attention 
to the other products of the experiment. 

The decompo- In concluding this section, it may be proper to remark, 
rneiTdtfftrs ac- decomposition of liquid albumen by Voltaic elec- 
cording to ihe tricity takes place in different tsays, according to the power 
power employ- employed. With a comparatively high electrical power, the 
coagulation goes *,u rapidly at the negative pole, and only 
very slowly at the positive pole ; whereas, with an extremely 
low power, the coagulation is comparatively rapid at the 
positive surface, an alkaline solution of albumen surround- 
ing the negative pole. Thus, when the conductors from 
twenty-four four-inch double plates, highly charged, were 
brought within half an inch of each other, in a dilute solu- 
tion of albumen (consisting of one part of albumen to six 
of water), ihe coagulation was considerably more abundant 
al the negative than at the positive pole; but when the con- 
ductors were removed from each other to a distance of eight 
inches, or whrv. they remained at half an inch, being con- 
nected with a battery of six tour-inch double plates only, 
the coagulation was only perceptible at the positive pole, in 
consequence of the acid there collected. Hence we may 
infer, that a rapid abstraction of alkali is necessary to the 
perfect coagulation of albumen, since, in the cases above 
alluded to, the albumen remains in solution. 

* The difference in the results of the analysis given in the text, and 
that of VAUQuKtrN and Buniva, most ' probably arises from thchquor 
of the amnios examined by those chemists not having been perfectly re- 
cent, and perhaps mixed with other secretions. Sec Annates de Chimie, 
XXX1J I, p. 270. 
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IV. 

Comparative Experiments on the Culture and Application of 
' Kohl Rah 'ty Drum-headed Cabbage, and Swedish Turnips • 
Communicated bp Mr . John Saddington, of Finchley *. 

SIR, 

j[3f£IN( 2 actuated by the most patriotic motive® , I beg 
the favour of you to lay the following communication before 
the Society of Arts, together with the plantr, herewith sent. 

I will endeavour to give you an account, with as much bre- 
vity as is in uiv power to render myself intelligible, of the 
nature of the soil, the mode of cropping, and the produce 
theieof. The plot of land being about two acres and a half. Piece of bid 
and lyiuii on a dead Hat, I obtained leave* in 1805 to under- ^ 

drain and break up the same, the grass being sour and use- 
less. 

1 cut two main drains, fori} -two inches chop, gradually 
rising at top to twenty-eight inches to giu j a sutfkient fall, 
with sixteen blanches twenty- four inches deep, vising to 
sixteen inches, terminating at top like, the letter Y : the 
drains were wooded with elm, and laid with my own hands; 
this woik was done in February. Tin* soil is a loom, with Soil, 
clay and gravel under. On the QOth of March i sowed Sow/i with 
three bushels and a half of oats per acre, which produced 0,iU > 
thirty-nine bushels per acre, weighing forty-one pounds per 
bushel. The straw was used, as it was threshed, for Jitter 
to stalled oxen. The 28th of September seeded with win- » n< ! then win- 
ter taro% four bushels of seed per acre. AU* them off in ter luies * 

May with sheep. Two fallow ploughing!* were given in Fallow plough- 
June and August. About two bundled sheep were brought ed lwlce * 
in at nights by way of fold. The 11th of October solved Sheep folded, 
three bushels of Tbanet wheat per acre. Brined and limed sown with 
in Ma’cU, twice fed down with sheep. Produce, twenty- wheat, 
nine bushels per acre, weighing fifty-nine pounds per bushel, 
and very near three loads and a halt of straw per acre. The 
bluhblc was mo.\cd and cleared oil*, ai.d the land got ready 

* Tkiu.', oi the Society oi Arts, vol. A XVII, p. 75. 

for 
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PEED POE SHEEP. 

for, turnips. Three pounds of .seed were sown the tast week 
in.'August, when the plants were just making their appear* 
aijfce. Two quarters of gypsum were sown by hand to pre- 
vent the fly, which had the desired effect. 

This proved a very valuable crop ; having two hundred 
ewes which gave suck, it was a great acquisition to their 
milk. This induced me to try three experiments last spring 
with .kohl rabi, or purple turnip cabbage, drum-headed 
cabbage, and Swedish turnips. 

With due respect I beg to recommend to the Society 
kohl rabi, as a prolific and nutritious plant for the feed of 
sheep and neat cattle; and green food may be produced by 
this means from October until May. To ensure a succession 
of keep, seed should be sown in March, April, and May. 
The plaatbulbs above the grouud ; the leaf is much like 
that of beet; It will stand in defiance to the severest frost; 
and as a proof thereof, I have cut with my knife several of 
the plants through the crown two inches deep, and they 
have stood three months afterwards in a sound state ; some 
of them are here produced. The plants may be trans- 
planted like those of cabbage ; many of those transplanted 
at eighteen inches apart, 1 have found to weigh ten and 
eleven pounds a piece. — l must now beg leave to introduce 
tny method of cultivation, with the average weight of the 
crop. 

On the 14th of May, I sowed four ounces of seed broad- 
cast, and transplanted about forty-six poles therefrom, oil 
the 18th of June, at twelve' inches apart each way. The 
weight of a square pole is seven hundred and thirty-two 
pounds, oti an acre fifty-eight tuns six hundred eighty-eight 
pounds, taking each plant to average three pounds. The 
beauty a?id regularity of this crop in my idea overbalanced 
the trouble of transplanting. 

I likewise sowed upon a bed in the garden, the second 
week in March, eight ounces of drum-headed cabbage. The 
fly and sflug were very destructive to the plants. I trans- 
planted them the second week in June, upon ridges thirty- 
six inches apart, the land being dunged at the rate of twelve 
loads per acre. Some of the cabbages weighed thirty 
pounds. 1 think the average about twelve pouuds each, or 

twenty- 
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Iwenty-five tans eighteen hundred sixty-four pounds per 

acre. The caterpillar was very destructive. I have picked 

off in a morning as many as would fill a quart pot. Al- No caterpillar* 

though the kohl rabi was planted near to the cabbage, I 

never saw a caterpillar upon any of the plants}. 

In the middle of June, I sewed the remainder of the Swedish tur- 
field with Swedish turnips, but lost two thirds of this crop 
by the fly* One of the best of the Swedish turnips fo here 
produced, in order to show the great superiority of the kohl 
rabi^as there is not that waste in being eaten upon the 
groittid, as it bulbs above, and the Swedish turnip in the 
ground. When the sheep have eaten the turnip level with 
the ground, and scooped out the inside, the remainder 
serves as a reservoir for the dirt and filth. The produce of 
this field has been sufficient for nine score of suckling ewes 
witlv rowen for five month*. I 3ent to market, at Christ- 
mas last, house lambs fattened with milk only, which 
weighed eleven stone and oiwpouud each, alive, at eleven 
weeks old. Should the Society consider these observations 
worthy of notice, I shall feel myself happy in hearing frOJD 
you, 

I am. Sir, very respectfully. 

Your obedient servant, 

JOHN SaDDINGTQN. 


V. 

On the Properties of furze, or Whins . Communicated by 
Major Spencer Cochrane, of Mnirjield House, near 
Haddington , North Britain *. 

SIR, 

The Society having honoured me, by publishing in their p 0 1} ov 
25 th volume, my communication, stating the advantages 
arising from the culture of poppies, and that seven ounces 
of line salad oil were furnished by expiessiou from two 

* Tram, of the Society of Arte, vol. XXV II, p. 77. 
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po^ndvof the^aeed f ; I now *beg leav£ to add, that I am 
teformed, considerable quantities of poppy seeds have beefi/ 
lutelydoonght up, in different parts of the country, and the 
expressed oil froni them sold at the price of Florence oil ; 
and that emulsions made from poppy seeds answer in every 
respeclfc the purposes of those made from .almonds. 

The following communication may perhaps be deemed 
Fw 25 useful wovthy the notice of the Society. It relates to the use of 
food ior cattle. w | 1 j ns or f uf2 e. Its utility as food for cattle has been long 
known, though .probably not sufficiently appreciated ^ but 
as a medicine I never till within af$w years heard of it.’ My 
information was lirst received from a gentleman, who has 
been an officer in the army, a friend and relation of mine ; 
he is seventy-live years of age, and in good health, and what 
hesays^Tnay be. depended upon. In October 1806, he in- 
lnfusi»mof the formed me, that his sight had been much strengthened by 
»io»ioms drinking an infusion of whin or furze blossoms, dried in the 
sight, sun in summer. 1 he uifusitto is made from a tea cup full 

of the blossoms, in a tea pot, in the manner of tea, and the 
dose half a tumbler at night. He never had a cough since 
presents lie iir&t ubed it, which was lifty years ago ; it acts as a diuretic, 

cough. and p ( > rs pj ration, and when the dose is increased, pro- 

motes sleep. In October 1808, he informed me, that he 
stiil continued the use of the whin tea, that he had no 
cough, and that his skin was remarkably tine and soft, which 
he attributes to its use. 

1 have also used the whin blossoms with good effect my- 
self, and can safely recommend them. 

My friend supposes the young shoots of ftirzeinay answer, 
Epidemic cold if the blossoms cannot be got. He informs me, that when 
ijorses^ured acl epidemical cold came from Germany, and destroyed 
shoots of haze, main horses iu England, the east wind continued six weeks, 
and the infection came over to Ireland, where he had the 
care of a troop, in so poor a village that he could get nei- 
ther bran nor malt for mashes, which were ordered for the 
horses, with sulphur, after bleeding. That he ordered the 
men to cut furze, and directed them to give it to the horses, 
after they had beaten it welt on the pavement : that first 
they had to mix it with oats, but that in two days-the horses 

t jSet Jonnii.l, \o‘l. XXI, p t&7: also vol. XIX, 282* 

devoured 
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devoured "it like clover. Thdt by these means he recovered 
them a 11, though e*ery other troop lost two or three ; and 
that his watf^h^t&ly troop in good condition at the review. 

* I remain with esteem, Sir, 

Your sincere and humble servant* 

SPENCER COCHRANE. 


VI. 

Account of several Varieties of British Marble , produced 
front the Babicomb Quarry , near Teignuouth in Devon- 
shire. By Mr* J. P. Hubbard, Picket Street Temple 
Bar *. 


SIR, 

Agreeably v to the wishes of the Society, expressed M; vr ble quarry 
in their list of Premiums, stating that they were desirous ir - Devonshire 
to encourage the marble of the quarries of this country, I 
herewith send fifty various specimens, all arising from one 
quarry, named the Babicomb quarry, in my possession, si- 
tuate in the parish of St. Mary Church, near Teignmoulh, 
in the county of Devon, and adjoining the sea. I beg leave 
to observe, that, though, an attempt to introduce this arti- 
cle has once before failed, yet 1 am confident, if I should 
be so fortunate as to have my exertions seconded in such a 
way as the nature of the concern requires, a considerable 
benefit would ultimately result to the country at large, as 
well as to myself. The numberless obstacles which 1 had 
to encounter, duriug a period of two years, arising from 
heavy expenses, and local prejudices, must have damped 
my exertious, if I had not resolved at the onset to give it a 
decided trial. Perhaps no period could have offered so eli- Foieign t*aiU 
gible as tlfis, fur the advantage of the enterprise, owing to ve,y 
the present enormous prices of foreign marble. I am sorry 
to see, daily, rnauy unaccountable prejudices arise against 
diost articles of the produce of our own country; but 1 hope 


tinij 


* Trans, of Spc of Aits, vol. XXVII, p 85 . 
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time* will remove them. It would he presumption in me* 
to attempt to vie with the finer articles of continental pro- 
duction in this line, but it cannotbe denied, that the appli- 
cation of the marbles now produced will be useful, econo- 
mical, ornamental, and worthy of encouragement. The 
advantages which would arise to the country at large from 
a general introduction of this article are very evident, and 
if I can be favoured with the patronage and support of the 
Society of Arts &e. towards accomplishing such object, they 
would meet with the warmest acknowledgments of ma!hy 
individuals beside myself. - 

Great variety I have already prepared a great variety of articles, such 
prepared ntiSh 38 Niamey pieces, slabs, &c., of very large dimensions, of 
these , marbles, which are now ready for inspection; and 
which will show, that I have entered into this business on 
an extensive scale. 

I subscribe myself with great respect. 

Sir, 

r. Your obedieut servant, 

JOHN P. HUBBARD. 


Plan of the 
Society to ex- 
hibit British 
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Large blocks. 


The specimens of marble sent by Mr. Hubbard to the 
Society were each of them eight inches high, six inches 
broad, and one inch thick, and polished on one face; 9uch 
are the dimensions pointed out by ^he advertisement of the 
Society, in order that a regular range of British marbles 
uiay be fixed round the Society’s Great Room, to show to 
the public what our quarries can produce. Mr. Hubbard’s 
marbles were, on being received, referred to the considera- 
tion of their Committee of Chemistry, and the following 
additional information obtained respecting the quarry and 
produce thereof, viz. — 

That the quarry which produced the different specimens 
is twelve acres in extent. 

That marble similar to each specimen can be distinctly 
procured. 

That Mr. Hubbard had then in his possession columns bf 
red marble, eight feet long, and two feet diameter,* and 
believed that they might be got ten feet long, and five feet 

diameter, 
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diameter, and that blocks of other kinds might be got of 
brgt sizes. * 

That he had at that time slabs six feet six inches l©Bg, by and slabs, 
three feet six inches in width* 

,That the quarry is close to the sea, and a part thereof Convenience 
covered by it at high water, and that he can load * vessels £^ attrcam ~ 
direct from the quarry, having made a wharf for that pur- 
pose* 

That the quarry is situate about four mileB from Teign- 
moijtb, and was first opened about sixteen years ago, and 
was afterward neglected ; but t^at it has been now worked 
by him for two years. 

That the marble is harder in quality as the mine goes 
deeper, and that some part of it rises fifty feet from the 
sea. 

That the sale price is about half that of foreign marble of Price of tL« 
similar appearance; that the general price is now about four 
shillings per superficial foot, and will probably be so re- 
duced as to be delivered at three shillings in London. 

That it will take a filter polish than any other marble 
found in the kingdom. 

That he supposes from sixty to one hundred workmen 
may be employed in the quarry next, autumn. 

That chimney pieces made from, this marble are not Not injured 
injured from the heat of fire applied near to them, nor^kesu. 
liable to crack from alternate sudden changes of heat and 
cold. 

That great part of the refuse stones of the quarry will Lime from the 
burn to lime, and that such lime is of superior quality to any re f ttSC * 
other on that coast. 

The Society having taken into consideration the circum- Gold medal 
stance of Mr. Hubbard's having carried their views to so VQted * 
great au extent, and of his undertaking being likely to 
prove highly advantageous to this country, voted to him 
their Gold Medal, although no specific premium had been 
ever offered by them for coloured British Marbles. 

Mr. Hubbard afterwards presented the Society with ten 64 specimens, 
more specimens from his quarry,, which with two specimens 
of Devonshire marble presented by Lord Clifford, and two 
Babers presented by Mr. W. Coles, have been framed along 

the 
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the surbase of the Society’® £?rupt& Room ; where f£*$s also 
intended to placfc such other marbles* the produce ot\£be 
British Empire, as may be presented to them, with/refer- 
ences to each sample, that the public may know whence each 
kind can be procured. 


-*** 



inquiries concerning the Hint produced by Frictioii : Sy^Br. 
Hald at, Secretary tfc the Academy of Nancy*. 
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VJK) much has been done concerning heat in our days by 
eminent' natural philosophers, that the subject would he cx- 
hausted^iF it accommodated itself so easily to experimental 
research as many others ; and if the fluid, which is pretty 
generally, "admitted as the cause of calorific phenomena, 
could be freated like those elastic fluids,, the knowledge of 
which is at present so far advanced but, incoercible in .the. 
highest degree, and incapable of having either its bulk mea- 
tus red or its weight ascertained, it eludes our research, and 
this real Proteus escapes into the depths of nature, the mo- 
ment we attempt to lay hold of it. These properties how- 
ever, which seem cultivated to render it the despair of phi- 
losophers, have excited their emulation : but, as they exhi- 
bit themselve^ in different points of view, each has adopted 
for their explanation that hypothesis, which appears to him 
the most natural, and their opinions are divided. 

The ancients explained the calorific effects, with which 
they were acquainted, by means of a fluid of extreipe sub- 
tilty and incomparable activity, which gave it the power of 
attacking bodies, and resolving them into their first princi- 
ples. * They ranked this substance among the elements, of 
Which they composed the universe. This opinibd, variously 
modified At different times, was generally adopted till the 
agd of Descartes ; when that great genius^ sent to rendvat'e 
the aphere of science, represented these phenomena as a 
si tuple modification of matter, which all bodies were suscep- 


* Journil de Physique, vol. LXV, p. 213., 
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and which consists principally in the extreme atte- 
nuation of their constituent molecules* Rhi lo^ophers then 
’were divided into two classes, they who made the caforifie 
phenomena to depend oh the action of a substance of a pe- 
culiar nature, and which has been called matter of fire^or 
caloric ; and those who supposed them to depend on a^oer- 
tain inode of being of the particles of bodies* The former The ancient 
opinion, which was most generally adopted, had become J?^c,3l ' , 

almost universal, since the phenomena of heat; having been * 
i$$#e, £ thoronghly studied, had been presented as dependant 
on asmbstance that might be transferred from one substance 
to' another, in the same way as a fluid is poured from vessel 
lo vessel; that might he combined with substances, and the 
combination of which produces remarkable changes; and 
lastly that might be .set free from its com hi natrons, and 
determined to others by the same means as are employed to 
produce similar changes in all substances. Thffre seemed 
to remain no doubt of the substantiality of caloric, and phi- 
losophers seemed employed only in making better known a 
substance, the existence of which appeared to them suflki- t 
ently demonstrated, when count Rnmford, dear to hi$ till opposed by 

country by his beautiful discoveries, and not less dear to hu- count Rum- 
> * v - -v lord, 

rnanity by his philanthropic labours, began to excite fresh 

doubts of the existence of caloric, niujLagain place the phe- 
nomena ascribed to it among* the modifications of which sub- 
stances are susceptible. 

The property of friction to dcvelope heat had long been Heat produced 
known; but this fact, so deserving of attention, had not ty friction, 
yet been subjected to proper examination. Count Hum- 
ford, having made a blunt borer turn in a brass cylinder 
immersed in water, obtained from it a quantity of heat so 
disproportionate to any thing the brass could have lost, that 
he thought himself warranted to infer, that this beat could 
not have arisen from any condensation of the metal, but 
must have been produced by the agitation of the particles 
communicated to the water in the manner of sound* This 
coqdttsi^fchwever, which tends entirely to overthrow^ the 
theory of Caloric, has not appeared to be legitimately deduced 
frpiuthe facts; and Mr* Berthollet has refuted it in a note 
■ ? ■ i to 
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to bis Chemical Statistic*,' tol. I, 947 *. Thus ^Ife opi- 
ui^nof philosophers remain's watering between two theories 
diametrically opposite, and eidra supported by respectable 
Acquires fur- authority. Accordingly I httve^ Undertaken the following 
thcrexperi- rsi^erinrients, w ith the view to add some facts to those, that 
its source. wilfcserve perhaps some day to elucidate more completely 
thifc important question* The experiments of count Run& 
c ford^n, executed on a large scale, were well calculated to 
give rise to conspicuous phenomena ; but they appear to 
me, not to have been variwTsufficiently. This is theobjject 
I proposed to myself, not merely the rubbing of bodies of 
different kinds, but likewise by varying all the circumstances 
th^t Codl4;Concur in the developement of heat* 

Apparatus for The apparatus l employed consists of a small cubical 
this pnrpos-. very firmly put together and cemented, in which 

ap axis turns vertically* The lower end of this axis rests in 
a Copper Socket fixed ta|he bottom of the box, and on the 
opposite end a grooved wheel is securely fastened. In the 

upper third is a rim, resting on a bed of copper fixed to the 
eovtfr of the box,: and to the lower third is fixed a piece of 
copper furnished with rims, to retain cylindrical pieces of 
* mftal fitted to it. These pieces are 6 cent. 5 mill. [2^ niches] 
in diameter. the convex surface of these hollo^ cylin- 
ders, the friction is produced by means of a spring fastened 
horizontally in the inside of the box. This spring receives 
at one extremity rubbers of metal, which are fitted to it by 
means of a groove; while a screw, passing through the box, 
gives the spring the tension necessary to press the rubber 
against the surface of the cylinder. A graduated arch fitted 
to the spring indicates in weights the force produced by its 
tension. The rotatory motion, that produces the continual 
friction, is given by an endless cord passing round the wheel 
on the axis and the large pulley of an iron-turner’s wheel. 
The diameters of these are to each other as one to four, 60 
that the velocity of the smaller is four times that of the 
larger, and by turning this only once round in a* second, the 
smaller wilt make four revolutions in this, period^ jig . that the 

• So it is in ttees’s New Cyclopaedia, art. Calorie. ' 


axis, 





protliKW * friction, 

tbe^TWOCity of which irmqre* than 84 t^^3$$in«b*titi 
the* name space of time. ^ravelocUy, SoflWni to produce 
sees! bte effects, is that fficO have generally employed m 
my experiments. The other $Wt$ of thh appatjtds are$$l- 
low cylinders, equal in surface but of different materials, 

*nd rubbers of copper and of steel 3 cent. [1*2 inch high.] 

The heat developed by the friction of the pieces this The hea* pro- 
apparatus is employed to raise the temperature of h mass of fh© tlJmpcJL 
waft^ of 3 dec* 664 cent* oubiO measure [216 cub. inches], mt« of w iter 
w!m?Vihe box ts capable of containing, and this tempera- ^ thed PP ar ** 
tore is fcicasurtd by the theimoipettr immersed in if* The 
Water employed was in gengrid nearly of tl)e 
of the an of the room, in order 4 q avoid the influence 
tnl* might lm\e had on that of the water during dt$, course 
of the experiment. This influence was farther di mi imbed 
by pi eventing: the air from bemg^newed, and shtotfemttjf 
the period ot the operations, > fc * ** M 

Exp . 1. The first timl was ittade with a cylinder ind Exp t with 4 

rubber of bra*». These pieces, before they n ere subjoined cylu«Uer 
n . , . . , , . . r , r sim* rubber 

to friction, were accu lately weighed l>oth in air and in wa- 
ter. Their temperature was 4° [39*2 F.] : the spring aejed 
with a {bice equivalent tq a pressure of 2p k% [4^hs.}:itnd 
the mean velocity was O'O turns of the greater wbefcl in a kfr- 
nute. After 15 minutes continued friction, the tempera- 
ture of the Vyater was 6° £42*8] ; and it was pretty regularly 
raised 9* [3*6**] in every interval of 15 minutes, so that at 
the expiration of 70 min. the temperature was 13° [55*4°], 

The cylinder and rubber, weighed anew in air and water, 
showed no diminution iu bulk or weight, that the balance 
could detect, though it was sensible to half a grain. The 
two pieces tubbed together however, exhibited a palish at 
the points in coutact, which indicated a slight 1ms of sub- 
stance. This was chiefly visible on the tubber. Thus a 
surface of 3 cent. [1-2 inch] broad, and 21 cent. [8*3 inches] 
long, rubbed with a velocity of 84 cent. [32*8 inches] per 
second, produced a quantity of heat capable of raising the 
3 dec. 666 cent. cub. [4l6 cub, inches] of 
water fl*ll<5 # 2*3 1 or in other words of melting more than an 
eighth paw cl ice, though the quantity of metal detached 
Vox, XXfl^MAT, 1810. D from 
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froja the surface was (ess tj^i half a grain, and the^snden- 
Wrtou irwppreciybltf. ' t * * * 

Exp 2 cviit % Exp. 2. For‘4he brass cylinder of Ijje preceding experi- 
i#r of lead. m e nt I substituted one lead. The two pieces were previ- 

ously Weighed both in sir muf wafer us before. The temper* 
tWi $ir wai gt* [48*2*], that of the water employed 7* 
[44*$] The thermometer, observed every tfc minutes, e*- 
hrtbfyjd the following progression in the temperature of the 
12°, 14% 16° [50% 53*6% 57*2% 60 - 8 *]. The ex- 
perfhaetlt continued 75". Neither the leaden cylinder nojr the 
rubbex&howed any perceptible diminution of weight o^bulk. 
TTiu* pbint of contact waS H distinguishable only by a very 
s|jgb#*hark on the rubber,* rfucj the polish of the surface of 
tracyHtotfef: iMieticft it appears, that, without any percept* 
produced ail M* alt Cation iri'Jts bulk or weight, a cylinder of lead, t#e 
equal quantity of which is to tHht of copper as 11*352 to 8*788, 

of heat. oijjfed an eqital quantity of heat. 

Exp. 3 C)lm- J !?$/&% >This iWsutV the leverse of what the theory of 

dor of un. flection teemed to indicate, induced me to make still farther 
> inquiry into theihftuence of the density of the body rubbed 
by employing a metal of less density than that of copper ; 
0#d accordingly I Substituted for the preceding a cylinder 
of^in, the d^sity of which is to that of lead as^'ggi to 
11*352. The circumstances being the saou?, the tempera- 
ture of the air and Water 11° [51*8°], the acquired tempera- 
ture gave the following progression: 13% 15% 17% 18° [55*4% 
Produced only 59% 62*6°, 64*4°]. Hence it follows, that in the same time 
beat h,aS UiUC * 1 a c y® D ^ er t * D gives * >ut f h €dt produced by one of 

copper, while the latter gives an equal quantity to that pro- 
duced by lead, though its specific gravity is only about 1 ® T 
of this metal. The volume and weight were found not to be 
sensibly changed. 

Fxp. 4 Cyluk* Exp . 4. A metal, the density of which is still less than 

4er of *inc. that of tin, but the hardness of which is much greater, and 
which possesses little malleability, zinc, was substituted for 
*tlis& metal. Rubbed during the same time, w,ith the same 
* t^Weity, and under the same pressure, the termtorature of 
J the aiMsnd that of the water employed being it 

v Exhibited' the following progression: 12% 14% 1JV^8V20* 
Produced more*[53-C% 57*2% $0*8% 64*4% 68*]. The zmc^fcnder 

' less dense than' those of copper and lead, Worded" a muck 
huger quantity of fvsat. Exp . 
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* «*. IS and 7. * I sought fconfirm tlje influence afjpres* Fxp 6 and 7 . 
tore on {he evolution of by Wo jn one of Bia38, 

which 1 made It fouj tlrt*8$ as grpat as m the other. ,JFor 
this purpose I employed the cylinder of brass, and thfy rub- 
ber of the same metal ; and the velocity being equk)^ £he 
^ pressure wg^ at first 10 kih [S3 lbs.}. The temperature of 
the water rose only l a £l*8*J in 30 minutes* Baaing after- Quadruple 
ward rendered the pressure equal to 40 kil* [88 Jta], the Sutedwpi^ls 
temperature acquired by the wuter in the same space of time heat. 

W#s six times greater or 7° [H*6^j. 

J$xp, 7 . The cause, to wbteh we ascribe the most gfheral Exp 7. Bras* 
influence on the developeiqent of the heat produced by ^ u s ^i^ auut 
friction, is the erosion of the surface rubbed, the particles 
of which are separated with violence* In order to ascertain 
this influence, l employed a robber of steel, cut so^gs to 
resemble a bastard file; and applied it to the surface qj^&he 
cylinder with a fcm e equal to 20 kil. [44 lbs.]. "{faring a<v 
eurately weighed the cylinder in the air, I tpmgd it with 
the same velocity as in the preceding experiments ; ^d its. 
tne space of 60 minutes the temperature Of t)vs waier was 
raised only from I4 f [57*2°] to 18° [64’ 4°]. The cylinder 
bad lost 3 decagr. [463 grs.} of its weights This quantity produced but 
of metal, a thousand times as much as that lp&by the firic- jjeatas when 
tion of the same cylinder against a* rubber of smooth po- rubbmgagtmst 
lished brass, in Exp. 1, gave but half the quantity of heat 8mooth braiS * 
in the same time, though taken off by an eqpal pressure* 

-Exp. 8. In the 8th experiment I proposed to ascertain Exp. 8 Brass., 
the influence, that the free communication of the parts °f ^b^co^duc^ 
the apparatus with the surrounding bodies by means of good t0 r of heat, 
conductors of beat, or their insulation by bad conductors, 
might have on the production of heat. With this view I 
placed the apparatus in a deal box, in which it was kept at 
the distance of a decim. [3*9 inches] from every side by 
pieces of wood half charred. The interval between the two 
boxes was filled with smallcoal, forming a stratum on all 
sides near* four inches thick. I employed the brass cylinder 
and ruhh|r t subjected to the same pressure, and rubbed 
Witn tW same velocity* The time of the experiment was 
d% ided into three equal portions of 30 min* each* In each 
of these the temperature acquired by the water iu 

Do the 
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ON THU fV flUCflp#. 

tbj^ner box was \m ^ .Ihougji ijbc 

communication &ro u u4teg>bo$ ea.vr as alternately ip? 

teiT,upted micj restored* \t is to be observed, on comparing 
th»^ experiment with the first, ihat^ if the quantity of lp;pt 
were eqMuh it was in ^ t^ivd longer time; whence it follows, 
that iqllie same tune it was a thud less. 

The elet trie flqid, as well as caloric^ is developed 
||y frieljtfft, and generally prp^tiga ted with more facility ; an<| 
as these t,wo, fluids hove some analogy to each other, the for* 
mer may be suspected, to have some influence on the dfcr 
vdoperftent of the heat, dfed ^furnish the matter. Toap- 
preciatfe^ts hypothesis, I repeated the preceding expert 
mept, f iiJsuTating t fchc apparatus by nonconductors, and alter- 
nately establishing its c6tft$unication with the ground* For 
tbit gurp^db it "wm^ placed in' a box of veiy dry deal coated 
witb^esij^ from every side of which it was kept at the dis- 
'U ^decimetre [£*9 inches] by pieces of wood baked 
inS& abd imtrier^£ d while hot into boiling gum lac. 
The l|hote was placed on an insulating stool with glass feet. 
The &cperiment, which continued an hour, was divided into 
fbttr equal portions of time, m which, though the commu- 
nication with th$, earth was alternately interrupted and re- 
sfdrJjjj^ the quantities of heat appeared equal* In the (So 
mlm th^ water acquired 6° [10*8°], whence it would appear, 
that insulation, either by iionconduclois of electricity, or by 
bad conductors of heat, diminishes the quantity of the heat 
produced by friction. 

Exp. 10. Of all the causes suspected to influence the 
production of heat in our expeiimcnts, none appears more 
powerful, than the condensation of the particles of bodies 
arising from the pressure necessary for the friction. It is to 
this cause too, that Mr. Berthoilet has thought lit to ascribe 
it; but as its influence rests solely on theory, I attempted to 
confirm it by experiment. For this purpose I constructed 
a small oak box, capable of containing a cubic deeim. [6l 
cubiHnches] of water. The four sides were firmly *uni ted by 
i rob screws. The bottom was closed by a blocks oak 3 
dec. [11*8 inches] long, one end of which w^s rdbe^ed Jp 
receive the sides, and these were fastened to ij: likewise by 
screws. The whole was covered with a cemen^Jl|^^u^t^fibte 
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to" Water. t)n the botfom, r%rtf^ly^ftf thfe cud of fhe bfock, 
and perpendicular to its ifWls, Vas fi^ed ti smaH ateel anvil 
of 3 cent. 2.3 mil. On two opposite S?d6^, level wliftthebn- 
vif, wefe two leather boxes, by infcartS df which* a^wlre coiild 
t?aver*e the box, Without letting out the watee.' ^ Tlilft wfre, 
part of whioK rented on the auvil, wfcs subjects! to strong 
compression by means of a prjSmatio stamper of stetd,\vhich 
descended through the cover' of the little box, and tiuWed 
itt a groove, that directed its ‘lower extremity' to the anvil, 

Hus stamper, duven by hard strokes with a hummcffy 'trans- 
mitted to the wiie, on w huh it rested, the Mows iH^celved, 
and comptcsscd it. The hammer 1 employed weighed 
[4 lb. ()|o7,] At eveiy stroke the wiie wps advanced two 
thiidb of the breadth of the anjil. The wetbl objected to 
experiment was an non wire one third of a line til diameter, 
and of the weight of 3t>0 grail^ [300 grs Eng,|* (Sqm~ 
piessed throughout by the median! si# f have ^sCftbed* it 
formed a baud a little inure than a hue broad, its length 
was increased; but its spec trie gravity hud acquired no per- 
ceptible increase. The tern per ature of the water employed 
to collect the caloric evolved bj this condensation rose only 
3° [3-6*]. As my balance detects a variation of Use ihan 
half a gram, a change in the density, less than would pro- 
duce a ditfeienceof half a giaiu hi tha spec i tic gravity of 
366 grains of non wiie weighed in water, cxtuc&ted a quan- 
tity of heat that raised the Umpeiutuie of a cubic dteiroe 
ter of water one degree, and consequently would have 
melted more than an eighteenth pait of ice. 

If the experiments l have described had not all the sue- Fuctmn pro- 
cess I expected to deteumne the cause, that pioduces the d V resan uton * 

; , 1 ishmfirquan- 

beat extricated in the niction of substances, they appeal to tit> oi iu*t, 
me not destitute of utility. They not only confirm the ex- 
periments of count Rumfoid concerning the astonishing 
quantity of heat produted by fuction, but they prove (al- 
lowing for,the in eg u lari ties unavoidable in experiments of 
this softj, that this quautity of heat is modified by the BU- and this isnei- 
tjpre oi s tfre substances rubbed , that it is not in the ratio of 
tjto for equal surfaces have given unequal quanti- tact n obed, 

ties ^and that it is not in the ratio of the number of paiti- *{J° 
eles rubbed off, or of the deusity; for leud, the density of miMhpquum- 

which 11 Jb '-“ W 
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which is jester than that of copper, gave but an equal 
quantity of heat, while zinc, which is less dense than either, 
gave a greater quantity. 

The influence of pressure Vs shown by the 5th and 6th ex- 
periments, and as its effect on compressible bodies is neces- 
sarily to crush and condense them, does it not seem to indi- 
cate the approach of the particles as the cause of the extri- 
cation of heat ? Y et as this condensation must be the greater, 
ih proportion as the same pressure is exerted on a small num- 
ber of points at a time, and ** employed to detach particles, 
that cannpt be separated tilt they ha vq,ex peri enced a consi- 
derable approximation of theft parts, the 7th experiment, in 
which the steel filensutrubbeir detached a considerable quan- 
tity of paT^VcfeS;of copper, should have produced a propor- 
tionate quantity of heat : yet it gave less by half than the 
frictii^ with a smooth rubber. 

Theinfluence of condensation on the production of heat 
is rei&det^d Still more uncertain by the 10th experiment, in 
which tbeirou wire, compressed and flattened by strokes of 
a hatnmer, ought to have set free a quantity of heat so much 
greater, in proportion as the force employed to effect the 
compression was more powerful. In vain would it be ob- 
jected, that there was no condensation, the specific gravity 
of the wire not appearing to be changed: the electricity and 
fragility it had acquired, certain signs of compression, leave 
no doubt of the reality of this condensation, though it was 
too little to affect the hydrostatic balance. The condensa- 
tion was greater than that produced by simple pressure, yet 
the quantity of heat extricated was less. These facts, the 
Teverse of what might have been expected, render the expla- 
nation of the calorific phenomena produced by friction very 
difficult. They would seem to favour the opinion of count 
Ruroford ; but the materiality of heat is confirmed by so 
many arguments, that we ought not to relinquish a theory 
so fertile in useful explanations, before fresh experiments 
have completely elucidated this important point. * 

In admitting, that the calorific phenomena, produced by 
friction, depend on the extrication of caloric, expelled from 
the pores of substances by forcing the particles nearer toge- 
ther, how is it that the particles, in resuming former si- 
tuation* 
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tustitm, which necessarily takes place in elastic metals like 
zinc, do not resume the quantity of heat they have imparted 
to the water? and if this hypothesis explain the little liesti 
of the 10th experiment* how does it apply to the great quan- 
tity produced by the simple pressure inthe firs tv second, and 
third experiments? in discussing these facta* we ate led to 
the following consequences. If the calorific phenomena 
produced by friction depend on a particular fluid called' into 
action by this process, either this fluid is extricated from the 
pores of the metal by condensation* orvit-i* drawn off and 
taken away from the surrounding bodies like the electric 
fluid. In the first case, the heat must diminish by conden- 
sation, must follow the inverse ratio of the density, and must 
be exhausted ; in the second it must be modified by the in- 
sulation of the substances rtibbed: which did not take place 
cither in my experiments, or in those of count Hum ford. 

If on the contrary these phenomena are produced solely by an< | in that of 
the internal agitation of the particles, the quantity of beat vibration* of 
should diminish by condensation, and exhibit some proper- tlie I ,articIu ' 
tion to the density and more particularly to the elasticity of 
the metal. Such are the doubts, thut still obscure the ques- 
tion concerning the cause of the heat produced by friction, 
and require farther experiments. It is sufficient for me to 
have opened the way, and shown its importance and its dif- 
ficulties. 


VIII. 

Abstract of a Paper read to the Institute the 2lst of July, 

1807, by Messrs. Fourcroy and Vauqublin, on some 
Bones found in a Tomb in the Church of St. Geneviva *. 

X HESE b^nes were in general extremely fragile; l«*t j onw Tfry 
their heads were particularly so, owing to their great poro- tender, 
•ify. 

Their colour is purple, much resembling that of dried purp i Cj 
- * Adnata di Chiroie, Vol.LXIV, p. 190. 
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WWe !e*& Tbikli^ in the bodty 

ftian ?n' contrary it U brown- 

id thi as well as in their heads, dire ii 

n u ^ U^|fcifting crystals, which hove the appear- 
ance of Milphaf&vbf lime. These crysta lastly fbhiiing iti 
tte ifiteiioV of the bones* haye raisetltheir laminae, and rep- 
dered theni so battle. ; ' ^ r * ‘ft 

Thej|ttv^ ^ipposetl to have been ouried in the eleventh 
^^jfrtVust too years old.' 

► % Deii^ r^u^d^'po^dfer, and boiled in 300 

. $0s distil I edj •iwaier,* '^they;.^ iin parted to it a very pleasing 

acM. On the ad- 

dition of ainhidma its red eolbur was immediately destroyed, 
’ v pr^ci pi t^fbrmed , w hich bee am e bl uci si i in 

^;,3base^oi v ^%:pre.dipitate was ammoniaco-mag- 

sii-'. - ^ 

of thn^nes thus boiled had lost only 35 
* h,undredths; of ; its weight, its purple colour was exceed- 

RcMduum disr portiob bdt idtssolv^hv the water was in great mea- 

solvrd in mtne- • ' v . f. / . ; . ' 1 Z" : i\ . • ■ V 

acid, Mr^di^IpJved in weak mtvtc acid ; witout any effervescence. 

n ed but a few hundredths of a white powder, 
whlt^^Rs. mingled wilh soiue brown metfib rants, This re- 
side aii* will be noticed hereafter. . 

Wh^tthe nitric acid had dissolved was phosphate ofli me, 
mixed .Withal small quantity of red colouring matter, 

Exp . % A piece of one of these bones immersed in weak 
nitric acid was Soon dissolved, leaving only a soft red sub- 
stance, which retained nearly the bulk pud shape of the 
fragment. The nitric acid itself was turned red. The sub- 
stance mentioned dissolved in alcohol, and imparted to it a 
very fine red colour, perfectly resembling that of archil dis- 
solved in the same menstruum. Wheu the substance in 
question was dissolved in alcohol, some brown yrere 

being the remains of the membrane of the b|p^ that 
had escaped decomposition. , . 

The matter that gives the purple colour 
therefore is soluble in alcohol, and even in watVs^MAlWis 
mixed with it give it a very line green colodfi p^r si- 
, imiar 


lost 0-35, and 
muck colour. 


Phosphate of 
lime. 

The bone 
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nitric acid. 
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dissolved in 
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out a ted t*o- 
Jour like ar- 
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Colouring 

matter. 
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ffttW* to the tint observed timber. This 

last mentioned substance, being diWotvidin ulcoholylikewise 
communicates to it a deef[ purple colour ; but there is this 
diflererence, it becomes greeii agdm^oh the tfdditfonof an 
acid, while that of bones, which is tUrued^reeU ^ uftalis, 
has its red cblofir restored by acids. * 

/fHfc matter remaining after ..the action of alcdhhl on this Membrane, 
redcolour, that is to si^tKeiifeiubraues, bejhg subjected to 
the action of heat in a phi tin a criK'ibJe^endfted a fetid va- 
pour, then burned, and ldVo^l^a fe$^&tu£;of 

Without pretending Absolutely, to defotfoijfo iheOrig&J of Colouring 
this red matter, Messrs* Fo^roy and arapf Ted^o aViJe P °" 

nion, that it proceeds f rpijl Ipfde^ of theattinjat from decom- 

substance. In fact we perceive many organized substances a^aUub ^ 
])roduce by their spoutaiieOn^ d^conapositioh, or putrefaction, stance, 
colours that did not exist in t^m before. Th«y thecp^lyes 
have described a colour, developed by the pulttid decoin po- 
sition of the gluten of wheat, which appears very similar 10 
that of these ancient bones. „ , ■ 

Exp . 3 . As to the white shining crystals m^ntidned The cr y^al« 
above, and found both on the: surface of thc bqnes and be- were )>ho«. 
tween their laminae^ Messrs, Fourcroy and Vupqudm satis- rnTof^Jagn®* 
tisfied themselves, that they were formed of ltTne> pho&pjio- 
lie acid, and a little magnesia ; »«d consequently that they 
were phosphates of lirne and magnesia. TH& fotncHar 
structure of these, crystals, their brilliancy, and their flexi- 
bility between the teeth, had led those chemists' kt first to 
suspect, that they were sulphate of lime; though they were 
puzzled to explain the origin of the sulphuilc acid. I?ul 
having separated with great care a gramme of these crystals, 
they put them into diluted nitric acid, which dissolved them 
speedily and easily : and this solution was not precipitated 
by nitrate of barytes, which must inevitably have happened, 
had the crystals been sulphate of lime ; but a copious pre- 
cipitate wan .thrown down by oxalate of ammonia, and by 
ammonia alone. This salt fuses before the blowpipe ui ft oh 
more easily than sulphate of lime ; it diffuses, when kept long 
m^«$idOf^ a phosphoric light; and forms a semitransparent 
glass, Which' sulphate of lime does not, 

'thoroughly convinced by these experiments, that the mat- To accomU fof 
* t ter 



ANALYSIS OF SOM* AWCfKKT 


their solubility 
in water* 


they were 
boiled* 


precipitated 
by alkalhs, 


and the fluid 
evaporated* 


which left 

phosphoric 

and. 


Consequently 
superphos- 
phate of lime 
with a little 
magnesia. 


Whence 
conns the sur- 
plus of phos- 
phoric aci<P 


From a new- 
acid forming, 
and taking 
away part of 
the lime ? 


or from the 
decomposition 
of phosphorus 
contained in 
the animal 
matter > 

The latter 
more probable. 


ter in question was composed of phosphoric acid, lime, and 
a little magnesia, it remained for Messrs Fourcroy and Van* 
quclin to find how this com pbundcould dissolve so copiously 
in water- With this view they boiled a gramme a long while* 
and several times in succession, in 400 parts of water. The 
first boiling had a rosy hue, evidently reddened paper tinged 
with jjifmus, and was copiously precipitated by alkalis* time, 
and other alkaline substances.' .Thebe precipitates had all 
the properties of neutral phosphate of lime. 

After haring precipitated. by ammonia a pretty large quan- 
tity of thtrisplufcion of this substance in water, they evapo- 
rated tbe fluid c to dryness. During the evaporation some 
ammonia was given out.% The matter that remained had a 
brown colour, attracted the moisture of the air, was acid, 
and'fqrmed a copious precipitate with limewater; which 
proved* that it was phosphoric acid. 

It^i* evident from the experiments related, as well as from 
several others, that the white crystalline substance, which 
covers and penetrates the bones found in the church of St. 
Greneyiva throughout their whole extent, is a true acidulous 
phosphate of lime, contamipgaaraall quantity of phosphate 
of iaugnesia. 

But bow shall we account for the formation, of the phos- 
phoric acid?^ We know, that this acid does not predominate 
in bones either dry or recent ; and that, on the contrary, it 
is always accompanied witha a certain quantity of carbonate 
of lime., Messrs. Fourcroy and Vauquelin see no way of 
explaining this singular phenomenon, but by admitting, 
either that an acid is formed by the decomposition of the 
animal matter, which acid not ouly saturates the carbonate 
of lime, hut takes away a portion of lime from the phos- 
phoric ; or that phosphorus existed in the animal matter, 
which has been converted into phosphoric acid, and after- 
ward combined with the phosphate of lirne, forming a su- 
perphosphate. 

The latter appears to these gentlemen more natural, 
since it is wore agreeable to the laws of affinity’, ahdpar- ‘ 
ticularly to the discovery of phosphorus in amti&t Sub- 
stances. In fact no acid could have been formed by the de*- 
composition of the auimal matter but vinegar* or some other 

weak 
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weak animal acid : but these acids could not take lime from 
the phosphoric; and besides, as we find nothing of this acid, 
or of the lime wanting to the hones, we must suppose, 
that they had been volatilized together, which is impro- 
bable* 

If this supposition be as true, as it appears likely, a Tn this ca$r 
pretty large quantity of phosphoric acid must have been t i t y ' 
formed, since it was sufficient to saturate the carbonate phone acid 
of lime, which no doubt existed in the bones of the formed * 
ancients, 09 it does in those of the moderns, and to con- 
vert part of the phosphate of lime into an acuhile. The 
existence of the acidulous phosphate of lim£ in nature Supeiphos _ 
is not a new fact, for Messrs* Fourcroy and Vauquelin phate of lime 
have sometimes met with intestinal calculi of herbivorous 
animals in this state, and exhibiting a decidt?d crystalliza- 
tion : but they say, they never saw any, in which the acidity 
was so striking, or which were consequently so soluble in 
water. 

The examination of these bones informs us of several Remarks, 
things, which appear to merit some attention. The first is 
the formation of a certain quantity of phosphoric acid by 
the decomposition of the animal matter, in which the 
phosphorus was indubitably* contained ; the second, that 
this animal matter, by some change not perfectly known, 
gave rise to a very fine red colour, which is turned green by 
alkalis; the third, that this colouring matter had been pre- 
served for so many agesf, without being destroyed, which 
appears to have been owing to its combination with the phos- 
phate of lime. 

* Just now the existence of the phosphorus in th* animal matter was 
•aly presumed, as the most probable vrij of accounting for the existence 
♦f the superphosphate of lime. 

C. 

f This is a gratuitous supposition. If it did not exist originally in 
the bones, which is not supported, who can say, how rapid or how slow 
the process was by whjah it was formed? and if a sene*, of decompose 
tioas took place, it must evidently have been the result of the last of 

these. 

C. 

is:. 
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IX. 


Experiments on fie Tartarous Acid, and particularly on ike 
A&d& qffords by Out illation in the dry Way : by Mosers. 
Foimutov and Vauqueun*. 


Pr ^ifyneou^A J^^jESSRS* F^urcroy and r Vauque)m having examined 
T'tT found w *ke Pyr<*hg nfou s and pj jomucoub acids in tin uai 8, found 
fie c( mpmmds that they weie formed of ac?Uc acid and an empyreumatic 
of i h J acHlCt Having afterwaid examined the pviotaitaious acid, 
urtarowssup. they perceived, that it was volatile; and that with potath it 
^fcecUobedie^^jup^gij Aha |t | W foliated crystals with the appearance of 
mother of pearl, attracting mpistuie horn the air* having i 
pungent apd acid taste, totally soluble in alcohol, and emit* 
ttug a pungeut acid smell when acted on by sulphuuc and. 
From these expei mients they mieirtd, that tditar aikuded 
by dtstilMion the same acid as gum, starch, wood, &c. . 
and ift fact it was scarcely possible, to form any other con- 
clusion; for beside the properties of the pyrotartnee of pot- 
ash, which arc nearly the same as those of the acetate, their 
opinion was suppoited by analogy* 

Rut Mr* Gehlen having said in a letter printed in the 
Annates de Chnnie foi October 18Q0, that he could not be- 
lieve the pyrotartarons acid to be the acetic, because, after 
slow evaporation it left a cijstalh/ed lesiduura, which dif- 
feied too fiom lartaious acid, Messrs. Fou.croy and Van* 
quclip have examined the pj i otai tat ous acid anew, aud the 
following is the le^ult of their inquiries, 

V\r taitarrms J» The aud hquoi obtained b> the distillation oi tartar 
jtid combined being saturated with caibonate of potash, a part of the oil 
wuhioublu ed by thi^ aud was precipitated m the form of a 

brown itsin, jet a large quantity icmauied in the new com* 
pound. 

Thesalt cry*- 2 r I his compound, < vaporated to drynes« apd 

udlutd st *i lal times in wate», y.eldtd a salt of a brpWfmh colopi. 


fcut this qm s- 
turned. 


* \«iuUs Ue Cbim t, vcl I , p. 4 % P 


a hot 
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a hot and pungent taste, and a foliated form, like acetate of 
potash. . .. ■ * ,* • § 

3. This salt precipitated the nitrates of mercury and 4>f Fr«*ripitaf« 
silver in white scales,; but it precipitated the solution of L ° ^ 
acetate pf lead also, which acetate, of potash does not* , X > 

4. Exposed to the (i re it, swelled up, and , >vta& carbo- 
nized* *v ,v 

5. Distilled with diluted sulphuric acid by a gentle be&t, Distilled witii 
it turned black, and toward the end of the process yielded a su h ,liunc ACi *V 
white sublimate, which adhered tp the whole surface of the 

retort in the form of scales. The liquid, that came over 
before the sublimate appeared, had a very decided acidity, 
which was not owing to the sulphuric acid employed j but 
it had only a very slight smell of vinegar. 

6. This process, the distillation of the salt formed by the Singular pfc*. 
pyrotartarous acid aud potash, aflbrded a singular appear- oomeaca - 
ance. The acid liquid just mentioned contained at the hot* 

tom a large globule of another liquid, with a slight yellow 
tinge, that roiled about when the vessel was moved without 
rnixiug with the liquid containing it. it resembled phos- 
phorus melted at the bottom of water. As it was night* 

Messrs. Fourcvoy and Vauqueliu stopped the vessel very 
close, in order to examine it more accurately the next day: 
but in twelve hours it was not to be seen, the heavy globule 
having mixed with the other liquid during the night. 

7. The retort being cut, the crystals were separated as c.vst«bj^ 
completely as possible, and exhibited the following proper- <Juccd * 
ties* 

a. Their taste was extremely acid. Tueir proper- 

bn They readily melted, and evaporated in white fumes, lies ' 
when placed on a heated substance. 

c. They dissolved copiously in water, and crystallized 
again by spontaneous evaporation. 

d. Their solution did not precipitate that of acetate of 
lead. Or that of nitrate of silver, but it precipitated nitrate 
of mercury. 'However, some time" after this acid had been 
mingled with a solution of acetate of lead, needly crystals 
were found it arranged in pluincs. 

e. The solution of this acid parti \ saturated with potash 
does not furnish an acidule as the tarturous add does, but 
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It immediately precipitates acetate of lead, though the 
sublimed concrete acid do&s not, when employed singly and 
pure. 

f* Ihe neutral compound of this acid with potash, in a 
state of deliquescence, is soluble in atcohol. It does not 
precipitate the salts of barytes or of lime, as the alkaline 
tartrites do* 

g • The liquid obtained in the j-ume process as the crystals 
just mentioned, being evapo rated with a very gentle heat, 
likewise furnishes crystals which have properties precisely 
similar to the former. 

The pyrotarta- From these experiments it follows, that the pyrotartarous 
too* a distinct acjd is a peculiar awl . that it differs from the acetous in 
being less volatile, in tuning less smell, in crystallizing by 
evaporation, and in its coinbinu**on with potash precipitating 
acetate of lend : that it differs from tartarons acid in not 
precipitating lime* barytes, or acetate of lead : and that it 
does not form with potash an acid tile of difficult solubility. 
Distinguished Messrs. Fouvcioy and Vauqueliu made one experiment, 
ftosi the acc- ^ich incontestably sho'vs, that the pyrotartarous acid is 
not acetic acid changed in its properties by combining with 
the oil produced at the same time. They repeatedly distil- 
led concentrated acetic acid with the oil procured by the 
dry distillation of tartar. They then combined this acid 
with potash, distilled the salt thus produced with sulphuric 
acid, and obtained nothing but empyreumatic vinegar. 

Some acetous It appeals however, *hat a small quantity of acetous acid 
acid formed. j § f orijaet j \ n the distillation of tartar, from the pungent 
Smell emitted when sulphuric acid is poured on the salt 
formed by combining the empyreumatic acid with potash. 
Pyromucous & The pyromucous and pyroligneous acids, being subjected 
pyroligneous to fresh experiments, comported themselves like acetic acid 
SSjTmtic? 9 holding in solution empyreumatic oil. 

So is the for* The authors have examined anew the acid of ants, which 

mic. JVIr. Gehlen says is different from vinegar ; and they have 

t confirmed the identity of these two compounds, at the same 
„ time showing, that the former contains a little phosphoric 
* V; acid combined with an animal matter. 

Ana'ysis of They conclude their paper with an analysis of tartar, or 
the supertartrite of potash. They found, that 1000 parts of 

this 


Some acetous 
acid formed. 


compounds of 
the acetic. 

So Is the for. 
mic. 


Analysis of 
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this salt, of the finest quality, yielded fay distillation, exclu- 
sive of the acid product and coal, 

Pure dry carbonate of potash, • • • • &50 part* 


Tart rite of lime 6 

Silex • 1*9 

Alumine •■•••••• 0 *95 


Iron mi lgled with manganese .... 0*75 


X. 

On an Improvement in the Manner of dividing Astronomical 
Instruments . By Henry Cavendish, Esq * F. R* 

The great inconvenience and difficulty in the common Inconvenience 
method of dividing arise from the danger of bruising 1 the of th<* comma* 
al visions by putting the point of the compass into them, and v idm f instra- 
from the difficulty of placing that point midway, between went®, 
two scratches very near together, without its slipping to- 
wards one of them ; and it is this imperfection in the com- 
mon process, which appears to have deterred Mr. Trough- 
ton from using it, and thereby gave rise to the ingenious 
method of dividing described in the preceding part of this 
volume +* This induced me to consider, whether the above- Method of re- 
mentioned inconvenience might not be removed^ by using a lbls - 

beam compass with only one point, and a microscope instead 
of the other; and I find, that in the following manner of 
proceeding, we have no need of ever setting the point of the 
compass into a division, and consequently, that the great 
objection to the old method of dividing is entirely removed. 

In this method it is necessary to have a convenient support Apparatus tor 
for the beam compass : and the following seems to me to be dividing a«tr*>. 
as convenient as any. Let C C C (Plate I, Fig. 1,) be the mcmsdwcVd^ 
circle to be divided, 6 B B a frame resting steadily on its ed. 
face, and made to slide round on it with an adjusting mo- 
tion to bring it to any required point: if 5 is the beam com* 


* Philos. Trans, for 1809, p; 221. 
f Sue Journal, vol. XXV, p. 1, and 10*. 


pass 



48 ON DIVIDING ASTJlONO^l^AJL INjmWUJSNTfl' 

pass, having a point near, 0, and a microscope m made to 
slide from one end to the other. This beam compel is sup- 
ported at d y in such manner os to turn round on this point 
as a centre, without bhake or tottering; and at the end 5 it 
rests on another support, which can readily be lowered, so as 
either to let the point rest on the circle, or to prevent its 
touching it. It must be observed, however, that as the 
distance of d from the centre of the circle must be varied, 
according to the magnitude of the arch to be divided, the 
piece on w hich d is supported had best be made to slide 
nearer to, or farther from, the centre ; but the fiame must 
be made to bear constantly against the edge of the circle to 
be diyided, so that the distance of d from the centre of this 
circle shall not alter by sliding the frame. 

Method of This being premised, we will IS rat consider the manner of 
uhing it f«>r di* (jjyidjpg by continued bisection. Let F ami f he two points 
tin ued bisects on this limb, which are to he bisected in 9. Take the dis- 
wu tanceof the microscope from the point nearly equal to the 

chord of and place d so that the point and the axis of 
the microscope shall both be in the circle, in which the divi- 
sions are to be cut. r lhrn slide the frame B B B, till the 
wire of the microscope bisects the point F ; and having low- 
ered the support at make a faint scratch with the point. 

Having done this, turn the beam compass round on the 
centre d till the point comes to D, where it must rest on a 
support similar to that at and hating slid the frame till 
the wire of the microscope bisects the point f y make another 
faint scratch with the point; which, if the distance of the 
microscope from the point has been well taken, will be very 
near the former scratch ; and the point midway between them 
will be the accurate bisection of the arch but it is un- 
necessary, and better not to attempt, to place a point be- 
tween thoae two scratches. 

Having by these means determined tin* bisection at 9, w r e 
must bisect the arches F 9 audy 9 in just the same manner 
as before, except that flu v. he of tbe microscope must be 
made to bisect the interval between the two faint scratches, 
instead of bisecling a point. 

It must be observed, that, when the arch to he bisected is 
small, it will he necessary to use a bent point, as otherwise 
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it fcould not be brought near enough to the axis of the mi- Method of as* 

craseope ; and then part of the rays, which form the image 

of the object seen by the microscope, will be intercepted by nued bisection. 

the point; but I believe, that by proper management this 

may be done without either making the point too weak, or 

making the image indistinct ; but if this cannot be done, we 

ttiay have recourse to Mr* Troughton’s expedient of bisect* 

ing an odd number of contiguous divisions. 

It must be observed too* that* in the bisections of all the 
arches of the same magnitude, the position of the point d 
on the frame remains unaltered ; but it3 position must be 
altered etery time the magnitude of the arch is altered. 

It ia scarcely necessary to say, that the bisections thus 
made are not intended as the real divisions, but only as marks 
from which they are to be cut. In order to make the real 
divisions, the microscope must be placed near the point, 
and the support d must he placed so that d $ shall be a tan- 
gent to the circle at The wire of the microscope must 
then be made to bisect one of these marks, and a point or 
division cut with the point, and the process continued till 
the divisions are all made. 

It is plain that in this way, without some farther precau- 
tion, we must depend on the microscope not altering its 
position in respect of the point during the operation ; for 
which reason I should prefer placing the axis of the micro- 
scope at exactly the same distance from the centre of motion 
d $ as the point ; but removed from it sideways, by nearly the 
semidiameter of the object glass; so that having made the 
division, we may move the beam compass till the division 
comes within the field of the microscope, and then see whe- 
ther it is bisected by the wire, and consequently see whether 
the microscope has altered its place* 

In the operation of bisection, as above described, it may 
be observed, that, if the two scratches are placed so near 
together, that in making the second the point of the coin- 1 
pass runs into the burr raised by the first, there seems to be 
some danger, that the point may be a little deflected from 
its true course ; though in Bird’s account of his method, I 
do not find that he apprehends any inconvenience from it. 

One way of obviating this inconvenience, if it does exist, 

Vol. XXVI.— May, 1810 . E would 
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sion hy coiiti-" ^ n,e length, as that om? scratch would run into the bur of 
aacd bisection. the other; but as this would make it more didicult to 
judge of the true point of bisection, perhaps it might be 
better to make one scratch extend from the circle towards 
the centre, and the other from it* 

It is clear, that the entire arc of a circle cannot be di- 
vided to decrees, without trisectiou and quinquesection ; and 
1 do tint know whether our artists have recourse to this ope- 
ration) or whether they avoid it by some contrivance similar 
to Bird's, namely, tlmt of laying down an arch capable of 
continued bisection ; but if the method of quinquesection is 
preferred, it may be performed by either of the three fol- 
lowing methods ; 

Me»liod of <ii* First method . Let a a (Fig. 2) be the arch to he quin- 
que»«a*?on Uin * Resected. Open the beam compass to the chord of one 
fifth of this arch; bring the microscope to a, and with the 
point make the scratch /*; then bring the microscope to J\ 
and draw the scratch e ; and in the same mauner make the 
scratches d and b. Then turn the beam compass half round, 
and having brought the microscope to a, tnake the scratch 
0; and, proceeding as before, make the scratches £,t, and f>* 
Then the true position of the first quinquesection will be be- 
tween b and tf, distant from 0 by one fifth of b 0 ; and the 
second will he distant from S by two fifths of do, and soon. 

Then, in subdividing these arches, and striking the true 
divisions, the wire of the microscope,. instead of bisecting the 
interval between the two. scratches, must be brought four 
times nearer to 0 than to A. But in order to avoid the 
confusion, which would otherwise proceed from this, it will 
be necessary to place marks on the limb opposite to all those 
divisions, in which the interval of the scratches is not to be 
bisected, showing in what proportion they arc to be divided ; 
and these marks should be placed so as to be visible through 
the microscope, at the same time as the scratches. Perhaps, 
the best way of forming these marks would be t'o make dots 
with the point of the beam compass contiguous to that 
•cratch which the wire i» to be nearest to, which may be done 
at the time the scratch is drawn* 

Perhaps an experienced eye may be able to place the wire 
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in the proper manner, between the two scratches, without 
farther assistance ; but the ttiosl accurate way would be to 
huve a movable wire with a micrometer, in the foci** of the 
microscope, as well as a fixed one; and then having brought 
the fixed wire to b 9 bring the movable one to 0 9 and observe 
the distance of the two wires by the micrometer ; then reduce 
the distance of the two wires to one fifth part of this, and 
move the frame till the movable wire comes to 0 9 and then 
the fixed wire will be in the proper position, that is four times 
nearer to § thau to 

It will be a great convenience, that the movable wire 
should be made in such manner, os to he readily distin* 
gui shed from the fixed, without the trouble of moving it* 

In this manner of proceeding, I think a careful operator 
can hardly make any mistake: for if he makes any consi* 
dentble errour in the distance of the movable wire from the 
fixed, it will be detected by the fixed wire not appearing in 
the right position, in respect of the two scratches; and us.the 
mark is seen through the microscope at the same time as 
the scratches, there is no danger of his mistaking which 
scratch it is to be nearest to, or at what distance it is to be 
placed from it. 

To judge of the comparative accuracy of this method with This method 
that of bisection, it must be considered, that the arches com P are <j wi 
a0,(3$, &c M though made with the same opening of the Son. >y b ‘ ec 
compass, will not be exactly alike, owing partly to irregula- 
rities in the bras*, and partly to other causes* Let us sup- 
pose, therefore, that in dividing the arch a a into five parts, 
the beam compass is opened to the exact length, but that 
from the abovementioned irregularities the arches *0, 0 >, $», 
and « p are all too long by the small quantity t, and that the 
arches af,fe 9 ed, and db are all too short by the same quan- 
tity, which is the supposition the most unfavourable of auy 
to the exactness of the operation; then the errour in the 
position of 0 sz t, and the point 6 errs 4 1 in the same 
direction, and therefore the point assumed us the true 

point of quinquesection will be at the distance of ?ifrom 

5 

0 > and the errour in the position of this point S3 • X IJ. 

Ei *j 
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By the same way of reasoning the errour it* the position of 
tbe 0oiht taken between d and? C i X‘ 

- 1 ri trisecting the errour of each point r « x ; and in 
bisecting the errotif in t ; and in quadrisecting the errour r of 
the middle point z: 3-t.' 

It npjtt'ttvs therefore, that in trisecting, the greatest errour 
we are liable to does not exceed that of bisection in a greater 
proportion ttan that of 4 to 3; but in quinfjuesecting the 

errour of the two middle points is 2$ times greater than in 
bisecting. It must be considered^ however, that in the me- 
thod of continued bisection, the two opposite poiuta must be 
found by quad risection ; and the errour of quinquesectiou 
exceeds that of quadnsection in no greater proportion than 
that of six* 1 to five; so that we may fairly say, that if we be- 
gin with quinquesectiou, this method of dividing is not 
greatly'' inferior, in point of accuracy, to that by continued 
bisection. 

Second method. This differs from the foregoing, in plac- 
ing dots or scratches in the true points of quinquesectiou 
and4risectioo, before wc begin to subdivide. For this pur- 
pose, we must have a microscope placed as in puge4p, fourth 
par,, at the same distance from the centre of motion as the 
point is; and this microscope must be furnished with a 
movable wire and micrometer, as in page 51 ; and then 
having first made the fixed wire of this microscope corres- 
pond exactly with the point, we must draw the scratches b 
and 0, d and 5, &e., as before, aud bring the fixed wire to 
the true point of quinquescction between b and in the 
manner directed in page 23b, aud with the point strike the 
scratch of dot ; and if we please are may, for further security, 
as soon as this is done, examine, by means of the movable 
wire, whether this intermediate scratch or dot is well placed* 

The advantage of this method is, that when this is done, 
we may subdivide and cut the true divisions, by making the 
wire of the microscope bisect the mtennediuta scratches, in- 
stead of being obliged to use the more troublesome opera- 
tion of placing it in the proper proportion of distance be- 
tween the two extremes. 

Thi* method certainly requires loss attention than the for- 
mer, and the whole seems to be attended with considerably 

less 
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lew trouble ; but it is not quite so exact, as we are liabVe to 
the double, errour of placing the intermediate point, and of 
subdividing it. 

As in this method the intermediate points are placed by 
means of the micrometer, there is no inconvenience in plac- 
ing. the extreme scratches l> and p, &c M at such a dis- 
tance from each other, that the intermediate one shall 
be In no danger of running into the bur raised by the ex- 
tremes. 

'third method. Let a * (Fig. 3) be the arch to be quin- 3d method of 
quesected ; lay down the arches a b t h d, and d c y as in the d »\idii»cbv . 
first method; then turn the beam compass half round, and on. ** 
lay down the arches « >3 and /2 £ ; then, without altering the 
Ira me, move the movable wire of the microscope till it is 
four times nearer tu l than to e, and, having first rubbed out 
the former scratches, lay them down again with the compass 
thus altered ; but as this method possesses not much, if any 
advantage over the second, in point of ease, and is certainly 
inferior to it in exactness, it is not worth while saying any- 
thing farther about it. 

It was before said, p. 4fi, that the centre of motion of the Farther gene- 
beam compass is to be placed, so that the point and axis of ^ ,bse,wt " 
the microscope shall both bo in the circle in which the divi- 
sions are made ; but it is neccs^ry to consider this more ac- 
curately. Let A l (Fig. 4) be the circle in which the 
scratches are to be made, l the point of the beam compass, 
which we will suppose to be exactly in this circle, d the cen- 
tre on which it turns, and AI m the wire in the focus of the 
microscope, and let m be that point in which it is cuf; by the 
circle ; and let us suppose, that this point is not exactly in the 
line d then, when the beam compass is turned round, the 
circle will cut the wire in a different point placed as much 
one side of d o, as m is on the other, so that if the wire is 
not perpendicular to d the arch set off by the beam com- 
pass, after l^eing turned round, will not be the same as be- 
fore; but if it is perpendicular, there will be no difference; 
for which reason care should be taken to make the wire ex- 
actly perpendicular to d which is easily examined by ob- 
serving whether a point appears to run along it, while the 
beam compass is turned a little on its centre. It is also ne- 

. cessary 
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cesaafy to take care, that the point S is in the arc of the cir- 
cle, while the bisection is observcd'by the microscope, which 
may most conveniently be obtained, by placing a stop on the 
support oft which that end of the beam compass rests; If 
proper care, however, is taken in placing the wire perpendi- 
cular, no great nicety is required either in this or in the po- 
sition of iL 

Another thing to be attended to, in making the wire bisect 
two scratches! is to take care that it bisect b them in the part 
where they cut the circle ; for as the wire is not perpen- 
dicular to the circle, except in very small arches, it is plain, 
that if it bisects the scratches at the circle, ij will not bisect 
them at a distance from it. 

There are many particulars in which iny description of the 
apparatus to be employed will appear incomplete ; but as 
there is nothing in it which seems attended with difficulty, I 
thought it best not to enter farther .into particulars, than 
was necessary to explain the ptiuciple, and to leave t|ie rest 
to any artist who may choose to try it. 

It is difficult to form a proper judgment of the conveni- 
enciesor inconveniences of this method, without experience; 
but, as far as I can judge, it must have much advantage, 
both in point of accuracy and ease, over that of dividing by 
the common beam compasses; but it very likely may be 
Mr. Trough* thought, that Mr. Troughton’s method is better than either, 
ton’s method. Whether it is or is not, must be left for determination to ex- 
perience and the judgment of artists. 1 bus much, however 
may be observed, that this, as well as his, is free from the 
difficulty and inaccuracy of setting the point of a compass 
exactly in the centre of a division. It also requires much 
less apparutiis than his, and is free from any danger of €D- 
rour, from the slipping or irregularity in the motion of a 
rolle ; in which respect this method, notwithstanding the 
preca t ns used ‘ y im, is perhaps not entirely free from 
objection ; and what with some artists tftay be thought a con- 
sid* ruble advantage, it is free from the danger of mistakes 
in computing a table of errours, and in adjusting Or sector 
according to the numbers of that tabie. 


XL 
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Description of a Machine for securing Persons attempting 
Depredations , fi’iiAottf affecting their Lives or Limbs . Ry 
jtfn Robert Salmon, of Woburn *. 

SIR, 

I Beg leave to submit to tbe Society of Arts &c. a Man* Man- traps tue- 
trap, which 1 hope will meet with their approbation* To pe «y thievr*, 
those who live in the country it is needless to explain the 
frequency of petty depredations committed on gardens, or- 
chards, &c., which are sometimes very vexatious. Few per- but the corn- 
sons would like to endanger the life or limb of the depreda- dangerous 
tor by setting tbe common steel man-trap; yet it is presumed 
there are but few, who would not wish to detect the off! co- 
der. The instrument which 1 have the honour to submit to 
die Society is for the purpose of catching and holding the 
person without injury. 

At the agricultural meeting at Woburn last summer an Contrivance to 
ingenious invention for a similar purpose was produced by secmca thief 
Sir Theophilus Biddulph; it consisted of a wooden box, 
containing two springs in iron barrels, and two chains pass- 
ing over and round them ; when this was set, the chains were 
withdrawn from rouud the barrels, and extended to a certain 
distance. A trigger then kept the trap from closing, the 
whole was then covered over with thin iron plates, £o that if 
a person set his foot on these plates his leg dropped into the 
box, and the chains closed round it and held the leg'; but 
as the box was about three feet' square and a foot deep, it 
was requisite that it should at setting be let into theground, 
which would be a work of considerable labour ; and when too cumber* 
done it would be difficult to dispose of the stuff from the sorac * 
hole, or to conceal the trap ; and as the whole apparatus was 
cumbersome and expensive, it appeared tome uot to be well 
applicable in practice, 

* Trans of the Soc. Art#, vol, XXVII, p. 181. The silver medal of 
the Society was voted to Mr. Salmon foi this invention. 
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Another sim- I think it right to give this explanation in justice to Sir 
▼Ince for the Theophitbs Biddulph, from whom my idea of the utility of. 
purpose, something of the kind arose, as also to show the difference 
between his invention and the trap 1 have made, which is sq 
very simple as hardly to require explanation. When set it 
orify requires, that the two keys be withdrawn, and; that, the 
tVap to covered with a few loose leaves or mould. To the. 
trap I have attached a piece of chain and a screw to be screw- 
ed into the ground, so as to prevent its being carried away; 
against any person that may be caught such a precaution is 
perhaps unnecessary, for any person who is caught will find 
the jaws^pf the trap close so fast on the leg, that he cannot 
drag the trap far without great pain, and will consequently 
be glad to stand still, and to call out for relief. For the con- 
ve'nience of explanation 1 have applied mufflers to the jaws 
of the trap, so that any person may put in his leg without 
the 'least inconvenience. I have even tried it without, yet, 
though void of danger, the sensation is not pleasant. The 
muffler will of course be omitted when set for use, as it is not 
then necessary to guard against a little inconvenience, other- 
wise the springs might be made weaker. 

1 remain, Sir, 

Your most obedient humble servant, 
ROBERT SALMON. 

"V k , , 

A screw con- p. S. Permit me strongly to recommend to the notice of 
in V< atiy°tl»ing th e Society the earth-screw attached to the trap, as excel- 
steadily in the lent for^be purpose of fixing auy thing steadily in the earth, 
ground This screw is far superior to the common way of driving an 

iron point or stake therein. 

very useful on I have employed it for several years in fixing cross-staves 
* various occa an< j ol [ ler surveying instruments with great advantage. The 
very act of driving a spiked instrument into the earth leaves 
it loose with some play or movement, which prevents it from 
being easily secured ; but with a screw of this kind at the 
bottom of the instrument it is firmly fixed in the ground, 
and a turn of the screw will again fix it, if it should by any 
means be moved or loosened. It may also be screwed into 
the ground witli auy instrument upon it, which would be 
spoiled by the act of driving it in. 


very useful on 
« various occa 
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QeSpfption 0/ Mr. Salmon's Mantrap, which detains the Of- 
fa#*' without injuring or maiming him. See Plate. II, 

, sA« 

. *$P ‘ • 

The principal figure in thje fojre-grqund pf Plate IE \s a description of 
perspective view of this machine. Fig. I, A B C is a frame thc lrJp ’ 
of wrought iron, about 18 inches square; it has an eye pro- 
jecting from it to receive a short chain, the other end pf 
which h fastened to an iron screw, shown separately at L)> 
screwed into the earth by the key or bundle E ; this screw 
is about 14 inches loug, and, when screwed into lmjd ground, 
will hold so firmly, that there is nodunger of its being drawn 
out, even by two or three men, and having a small sq.uare 
end, it cannot be turned without the key or handle E; so 
that an offender would find it extremely difficult to remove 
the trap: ef eg are two iron frames moving on centres in 
the frame ABC; these frames have a constant tendency to 
close together, by means of two springs, p p , fixed in the 
frame A B, and acting agaiust pins projecting from the up- 
right sides of the moveable frame c c; k k are two small ij?ou 
rods jointed to the upper rod of the movable frame g, and 
passiug through small locks, //, fixed to the other frame /l 
.These locks contain clicks which are pressed by springs into 
the teeth, as may be seeu upon the rods k k , so as to prevent 
the two bars fg from being drawu asunder when they have 
been closed by means of the springs p p . 'The internal me- 
chanism of the locks is explained by figures 2, 3, on a larger 
scale at L M, in the same plate; one side of the lock is sup- 
posed to be removed to exhibit its interior parts, where k re- 
presents the rack, or that part of the rod which is cut into 
teeth, r is the click, which engages the teeth of the rack, 
and prevents its being drawn through the lock: the click is 
pressed against the teeth of the rack by a spring, which is 
plainly seen in the figuies ; the locks are attached to the ends 
of the bar*/’ of the movable frame, by the bar passing through 
"the locks, and when the lids are ri vetted on it is coufined in 
fciifch a manner that it cannot be got out. But as it is ne- 
cessary to open the bars fg> and draw the clicks back from 
the teeth of the racks, Mr. Salmon has contrived two dif- 
1 ferent 
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ferent methods of accomplishing this object* Figure M* 
is that which is used in the model left at the . Society ’a J&o*' 
pository. A small key or screw S is pnt down through# hole 
in the lid of the lock, and is received into a hole luppedwith 
a screw in the click ; by turning the screw it lifts the click 
out of the teeth of the rack ; so that the moving frames fg 
can be opened apart from each other, till they lie flat upon 
the frame A B. The iron cross m is then put between the 
two rods ^gj the screws *5 of the two locks arc to be with- 
drawn from the locks, and the trap is set for use. If an of- 
fender should place his foot within the square of the frame, 
he would tread down the cross m t and having thus removed 
the obstruction, the two frames of eg are closed together by 
the springs p p, so that the bars fg enclose his leg, and the 
clicks in the locks prevent the bars being opened without 
the screws S. In some of the machines which Mr. Salmon 
has made since the model was deposited with the Society, 
the locks are made like ligure <2, L, where a common key is 
to he introduced, and, when turned round, catches the tail of 
the click ; it may have wards to prevent the using of a false 
key, though no wards are shown in the plate. 

Screw for fix- part of the screw D for securing the trap from being car- 
rie( ^ awa y by depredators, is shown on a larger scale at N,in 
order that the peculiar form of its threads may be better 
seen, which fix it firmly in the earth. Such screws would 
be very serviceable in fastening horses at grass, &c. 


XII. 

Method of constructing commodious Houses with Earthen 
Walls . By Mr. Robert Salmon, of Woburn*. 

Dear Sir, 

Budding JJaVING for some years past practised at this place the 

£°rth CS Wlth ar * °F pise, or constructing walls with earth ; and hairing in 

* Trans, of the Soc. Arts, vol. XXY r ll, p. 185. Twenty guineas were 
voted lo Mr, Salmon for this communication. 
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consequence been several times, both publicly and privately,/ 
called on to communicate toy observations thereon; I have 
been led to consider^ that the be*t mode of generally com- 
imidjtating what 1 know on the subject would be through, 
the medium of the Society of Aits &c. 1 h ive accordingly, 
by the waggon, forwarded a case containing a modei of my 
frames and apparatus for performing the work, with every 

particuhir in my power to give, for the information of any 

persons iuclmcU to build in ihut way , uud they will, 1 hope, 
be found worthy a place in the collection of the Society. 

To such as may be inclined to see specimens of this work, 
and may not have an opportunity of going far distant from 
London, 1 can recommend a house and other works built, 
and some of them inhabited by my brother, Mr. William 
Salmon, Builder, at Henley Ililt, near Barnet, Herts. 

I have tlie honour to bo. 

The Society’s and your most obedient servant, 

ROBERT SALMON. 

Description of the Engraving of Mr. Salmon's Method of 
building Pise or Earthen Walls. 

Fig. 4 of plate II is a perspective view of the apparatus or Explanation 
moulds, iri which the earths are rammed to form a wall. 0 llle p!ate * 
The mould consists of tw o long planks F f twelve feet long, 
twenty inches broad, and one inch thick, each made in two 
breadths; they are strengthened by several pieces of wood 
nailed across them. Holes are made through these pieces 
of wood at top and bottom, to receive iron bolts, which hold 
the two boards parallel to each other, fourteen or sixteen 
iuehes asunder, which is the thickness of the wall intended 
to be formed between them. The bolts have a large head 
at one end, and a key passes through the other, to keep the 
plank* together. When a wall is to be built, the foundation 
is luid in brickwork, which is carried about nine inches 
above the ground, upon this brickwork the planks are placed 
and bolted together. Two boards, like that shown at G, are 
placed between the planks at the ends, to form the ends of 
the mould ; these boards are placed betw een the two bolt* 
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T xphnation of\fl a, which are seen do*e together at the^md of the moulds, 

the plate. ^ by that means; the earth is adW to bo fOUft* 

med m between th^ wu v lda, by t^fc^romet with w iiwnbead 
*Wbeu the monld is filled ^Ife earth and veil rajRgfted 
dowp* ^be keys are to be taken, eM of the bolts, and the 
boitadrawn out; the plonk* are th#» removed, afid pnt to- 
together again, ajtepgth 6u4her upon the wall, the bolts at 
the end being p^t through the holes left in the walk Only 
one of the end boards is now put inland the ramming pro- 
ceeds as befot e. In this manner straight walls may be built 
of any length, and when the lower course is finished, then 
the mould may be taken to piaqes, and pat together again 
upon that course ; thd lower baity pf the frame being put 
through the bolt holes} which the upper bolts made in the 
wall at the first operation, to insure that the upper part of 
the wall is in the same place* and exactly over the lower. 
When a wall is to be built thinner than usual, a block of 
wood roust be placed under the head of each bolt, so as to 
dimmish the space between the planks* 

When the angle walls of buildings are to be made, the ap- 
paratus is put together, as shown in the plate ; four of the 
planks are put together to form a right-angled mould ; one 
end of each of the planks F and H is furnished with double 
bolts, the other ends have each two eyebolts fixed into them* 
as shown separately at 6 d ; then a bolt w connects the two 
moulds, so as to form a hinge ; the planks Are kept together 
so as to be perpendicular to each other, by a long iron rod 
K, hooked into eyebolts fixed in the planks* The outside 
planks of* the mould are joined together in a different man- 
ner, see fig. 5, that of one frame being longer than that of 
the other, and has two pair of holes thfough its end O, to 
receive the baits l f, which are fastened to the ends of the 
other shorter plank, and the keys are put through the ends 
of the bolts, to secure the planks together ; a piece of wood 
P is occasionally placed* between the eud of the short plank 
and the side of the other, to inn ease the space between the 
plonks, to m^ko a thickot the two bolts at the end of 
jtt^^Phvk heh&g received into the notches in the piece of 
atjdjHh^s* bolts are then put through the holes ZZ of 
jin? long plank. In building the angle wall* Hi* necessary, 
' " that 
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that the vertical joiofc formed between ea<& mould should ^ 
not bo over, one another, but arranged in the same manner * 
as the, joints of brick work * $tbi# is aei^plished by making 
the Jmner course of waft bricfewark only half the 

length of tbenaioald* wM*b %done by gluing the end board 
G of the mould in thetukidle Of it. *• Tbenextddumj ova* 
this is to be made the whole length of the mould, the next 
one only half, and so on, as shown in tbaftguf& 

The model of the frame in possession of the Society i« 
mad* to a scale of an inch to a foot* The frame at large 
is mode of* It inch deal, ploughed and tongued together; 
the bolt* and pin* or keys of iron, a* are also the plates on 
the holes in the tides of t&e frame* These plates are put 
to prevent the keys* from catting into the wood, and the 
holes from gulling and* wearing* 

This sort of mould r> calculated for making walls either Method of 
fourteen or sixteen inches thick, and the model (or per* eirt)l * 

spective view of it in the distance of plate II) shows how 
the mould is to be applied for making the corner of a build- 
ing of the sixteen inch wall; the same moulds may be ap- 
plied for a fourteen itiOh wall, ff being the outer sides, FIT 
the inner side*. When employed for straight Walls, or 
making good between the corners of buildings, the two re- 
turns of the frames are used in pairs, F H make two 

sets of frames. Tim board marked G must be of width 
equal to the thickness of the walls to be made, and is for 
the purpose of stopping the earth, and making ends or 
jambs to doors or windows, or wherever \i anted. The piece 
of wood P is two inches thick, and h for the purpose of 
making out the external sides of the moulds, from a four- 
teen inch to a sixteen inch wall : by introducing this piece 
bet#een the two sides and putting the fixed iron pins 
in the outer holes Z Z, and taking away the blocks under 
the heads of the outer bolts, the sides of the frame mil then 
be sixteen Inches, ns under, and thereby adapted for h six- 
teen iuch wall. Fig. Fj are pieces of wood about If inch 
square, ind cut to the length of the thickness df the wall, 
and are for gauges to be applied on the top of the bolt, 
to keep the keys from drawing the sides too close toge- 
ther. 


In 
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Method of \y In beginning the wall, some of the*# are neceesary at the 
en^alli Caft ^* the more firmly to support the frame mi the brick 

or Btone work. They are then worked into the wuth^itod, 
after the frame is token down, driven out* After the first 
course, they are only necessary to the top iron^ andottty be 
taken out as soon as the earth is rammed up mw. them, so 
that no bales are left in the upper courses of the wall, more 
than the bolt holes. 

When these frames are used, one side is placed in such a 
direction, that the front or end may be required to be taken 
away, and then by meaus of the angular iron brace &, the 
other return is sure to stand, at right angles with the first. 
Cart should then be taken, ill the first coarse, to wt tlie 
sides level, that being done, the other upper courses, from 
the nature of the frames, and manner of using them, must 
of course come upright aud level without any particular 
care, and a wall properly begun cannot well get wrong. 
After the first course of a building is done, the moulds 
should be moved to another, and so on till all the courses 
are up, and us the top holes of each preceding course become 
the bottom holes in the succeeding ones, no difficulty will 
be found in fixing the mould after the first course is properly 
done. 

Jb’ig. 6 shows the iron pin and staples that keep the inter- 
nal angle of the frame together. K, fig, 4, is an iron stay 
to set the returns at right angles. This is only wanted 
wlKre other means of setting the building square is not to 
be obtained. 

Having described the frame, and means of applying it 
generally, it may he necessary to observe the following par- 
ticulars ru the process. Having curried one course round 
the building, it frequently happens that the top thereof be- 
comes loo dry to attach to the next succeeding course; and 
therefore it is advisable, that, us soon as the frame is set for 
the succeeding course, a small quantity of thick grout, 
composed of £ lime, and £ earth, tie poured on the top of 
each course, immediately before the first layer of earth is 
put in. A very small quantity is sufficient, and will add 
much to the strength of the work, by cementing the corns s 
weft together at the joints. The workman should also, with 

the 
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lh# corner of his ratnuu*r» in ramming home to the upright 
joint** cut down a little of that part of the wall, up to 
jgjhitfhJl? work*; this will make the upright joints key toge- 
ther ^ and Unite in a solid manner* Having thus proceeded 
andgot up, the walls* the next thing will be to stop the bolt 
holes, with mortar made i lime and | earth the same as the 
wall. - , 

The earth proper for this work should be neither sand nor garth proper 
clay* but partaking of both# Clay is particularly objection* for lhc P ur * 
able* as is also chalk* or calcareous earth of any sort. Sand pose * 
is also not proper, unless accompanied with some binding 
quality : the bolder and coarser the sort of earth the better. 

When used* it should retain no more moisture than just to 
make it adhere together* under the pressure of the thumb 
and huger. Notwithstanding earths bordering on sand ap- 
pear to make the strongest work* nevertheless good earths 
may often be found in parts that do not abound with sand. 

Those that abound with a mixture of grit or fine gravel are 
generally the best. Having provided proper earth, as much 
should be put in each layer as to form about an inch and 
half when compressed by ramming. 

The rammer X should not be more than half an inch The rammer* 
wide on the edge* in order that it may more forcibly com- 
pres* every part of the earth* which a fiat rammer would 
not do so well. 

“ In makiug the walls, about three inches in thickness of Composition 
loose earth should be put in each course, which done, tbe ofth< ‘ wal,v 
same* by means of a trowel made for the purpose* is drawn 
back and cleared from the face of the wall, and the space 
then tilled up with the facing composition* forming on an 
average about oue inch in thickness ; the whole then is firmly 
rammed* (in which* and properly preparing the facing 
stuff, much depends the perfection of the work,) till it is 
quite hard, when it will be compressed to about one inch 
and a half ib thickness. The common facing stuff is com- 
posed of lime one part, and earth, the same sort as used for 
walling* three parts* The lime and earth mixed and slacked 
together, the same as for mortar* The more it is slacked 
and wetted the better, provided time can be allowed for it 
again to dry aud pulverize, so as to be fit for ramming. The 

1 better 
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bdtHwadrt of feeing fctuff m£y have a 
df^VWiif. ^ 

Foundation, tSdii should be of brick ' 

i8$e tefcdfejjffr above the ground ; and if a pliritlfrjs 40 

nbo^e the same should be *df 4Aicfc * 

'td j^^fthcTwateV tfoit might lodge ort dAfo 

dhjoiagiiig tbe earth wall. 1 •’* 

Season for The proper season for performing this work is any "time 

building. f thaf%ie earth hTtftbe procured sufficiently dry for the pur j 

pose; the more early in the season the better, in ovdet fo 

give it time to drj* before finishing, or if late it would bWad* 

visable not to finish till the vear after it is built. 

*» w l>Jw 
Windows and Windows and doors maybe left in the walls wherevef 

doors. wanted, by fixing the head of the moulds and carrying up 

quoins to form the same: in erecting which some bond tim- 
ber should be laid in coarse mortar and rammed in with the 
earth. Lintejs may also be laid St the proper height. This 
method is cheapest, where only one window or doosOf a size 
is wanted, but if many, the readiest way would be to make 
somerough frames of boards of width equal to the thickness 
of the walls, and place them in the situafion of the windows 
and doors. When done the earth is ranitned up to them, 
laying bond timber at the sides and lintels over them. In 
both cases the windows and door frames are to be put io 
their places, and fastened to the bond timber, after the waH 
is up. The bond timber, lintel, and plates, should be kept 
thin as possible, in order to prevent any disagreement 
between the earth and timber in the shrinking or drying of 
the same. The bond timber about 4 inches by t-J-; floor or 
wall plates 6 inches by 2 ; lintels about 4 inches thick ; and 
it may be worthy of notice* that unv slabs dr rough stuff may 
be used, the earth being sure to mm close to it and keep it 
iu place. 

Finishing of For common cottages, when the whole of the walk? aTe up 
ordinary work. am j covered in, the holes should be stopped with very coarse 
mortar, made the same as the facing stuff,' but Used Wetter, 
the wall then lime-washed over with lime*and sharp 
land, which should be made up in small qtiantites ahd used 
while hot. This may readily be done by adding a knobof 
lime and sand a little at a time as it is used* * ' A * 
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„ for better kiiyl of cottages the better sort of facing stuff Finishing of 
Mwjrbe used* and then, as before, the whole Hme-wbf^} ; or better worft " 
i|iiW,re^uired to make the finishing as perfect Mf, possible, 

* ** ^ ^ est H>°de, viz, with wat^r ^pd. ^^w! 1 

wet and soak the face of .the wall 
yftpkfo superficies at a time; all which payt,* fajpZty 
said wetting, should be continually rubbed and *to*ked ahopt 
with a hand float, till such time the face is rqbfyfd smooth 
and even, by which the facing composition will sow a^hup 
as to become a pleasant regular colour, the face sroootn and 
hard when dry, and not liable to scale off as a coat of plas- 
tering would do. This finishing will be still improved by a 
small quantity of lime being put into the water used for soak* 
ing the face : and if, after the wall is well soaked and rub- 
bed, as ubovementioned, there be tiirown thereon with a 
brush some lime and sand, (such as is used for ljme-wbitiqg,) 
and this also worked into the face ; the face will th$n be- 
come as perfect and haid as stucco. 

Having explained the frames as constructed by me fpr 
performing earth walling, as also the manner of finishing it, 

1 beg leave to layfrbefore the Society some observations on 
these, compared with the origiual F ren^h means and man- 
ner of performing the same, as described in the first volume 
of Commuuications to the Board of Agriculture* 

The sides of the frames, as formerly constructed, were OnginalFrench 
supported on joists or cross pieces of timber, which pieces motle ’ 
were cut into the top of each course of walling. The sides 
were then kept together by upright timbers framed into the 
cross pieces or joists, and the tops of the upright pieces were 
wristed and held together by ropes going across the frame 
from one side to the other. In consequence of this con- Its inconveiu- 
s t ruction, by experience I found much labour was lost in €nce# * 
cutting the channels to lay the cross pieces in. These chan- 
nels? after the buildings were up, took labour and materials 
to fill them in, and rendered the walls less strong. Also the 
difficulty of 1 getting the frame rightly placed every time it 
was iqoyed, and the elasticity of the rope across the top, 
made the whole very imperfect, so much so that all work 
done in that manner was untrue and unsound ; as the rope, 
however tight it might be strained, would yield to a certain 
VoL XXVL— May, 1810. F degree 
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Advantages oif 
the new mode. 


Tii.il of theold 
mode', 


and of the new. 
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degree. The labour of moving was great, 0o4^ f |tj& n JtUjfc 
frajii|a were set, the cross ropes and n prigh wvie 
the w ?i\ ol ‘ thc w .ork»Acn. * 

On eitdjrpiuing the model I have the ho^pur t0 -se$d* ‘if 
b$y be tfeefr* that these frames being once set true, they f |8* 
httle care afterward .: being , kept together hf 
jrp|i^^|t^po elasticity can occur, and the earthy will he as 
firipl^^iaipiresjsed, as if rammed between two walls. No 
C^tT^ away ToiV;P'^0ftS pieces is required, nor any holes but 
ilic srh^ll bplt.holes to make good ; aud as nothing sticks itp 
above the frames, the workman cannot be impeded, in 
consequence of these alterations the work may be more 
cheaply and truly executed than with the old sort of 
frame. 

Previously to entering into the expense of this sort of 
work, or my conceptions as to its advantage, it may be ne- 
cessary briefly to state whence such are collected. 

^Aboat sixteen or eighteen years ago, the late D&ke of 
Bedford directed a foreigner, who was then making some 
walls in Lancashire, to come and make some specimens here; 
and wishing to know how far it, might be usefully introduced, 
I was directed to give attention, and every aid, to the man 
employed. Accordingly frames of the old sort were made, 
exactly like those before described, and with them some 
specimens being made, the man returned. These specimens 
I considered were very bad walling, and in attending to the 
execution thereof, seeing sufficient room for improvement, 
I \yus directed farther to practice it. Frames were then con- 
structed like the model, and several walls erected, among 
which were some cottages now standing, and lastly, the 
house I now live in. This has been built about twelve 
years, and is a sufficient proof of the utility of the practice : 
the house being as close, warm, and dry in the walls, as if 
built of any materials whatever. 

With regard to the expense pf the walls of this sort, jaela- 
^gur is the principal purt <*>f the expense, and as in some 
.|g£j be$ labour is dearer than in others, the best mode of 
^mating it at different places will be from the quantity 
th$t a man should do in a day, and which I have found'to 


be 
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H ykM superficial, in the common day's labour of ten 

■“ . ■ 

At this place the expense may be estimated as follow* $ 

. * 4> ^ 

■ ' £ *> 

Labour to making faring com position, fitting in and t Sx 

ramming 1 to a lO-iuch wall, where the earth ijsat fj* * s 
band (labourer's wages being 1$. lod. p#>r day) -» ' 

per yard t*uperfictul ••*«•.*.... q ' %* * & 

Value of lime used in the composition rammed 
into the face of a yard superficial (lime being 8 d. 

per bushel) ..... 0 0 3 

Lime and labour to rubbing up and finishing the 
outside face of the wall . • 0 0 3 


Total finished and faced on one side • 0 55 3 

If a wall to a gaiden or otherway s, and finished 
and faced on both sides, then add 0 0 8 


Total for walls finished on both sides .... 0 3 4 


At this place the value of a yard of brick-work is more 
than ten shillings, of walling only 14 inches thick, the 
bricks being 4 2s. per 1000, and lime 8 d. per bushel ; con- 
sequently the (economy of the pise must appear ; and the 
same difference will be found in any other place where lime 
and bricks bear the same price, and proper earth can be 
found at hand. But as attempting this sort of work, where 
it is not applicable, or improperly doing it, so as to lead to 
failure, may prevent its introduction where it would be use- 
ful, I shall endeavour to point out any precautions that have 
struck me, and every thing that has appeared to make 
against it* 

Many persons have supposed, and it has been asserted, All earth & 
that almost any earth will do, but such is certainly very er- 10td0 * 
roneous; for proper earth cannot in all places be found, 
and it being difficult to describe it, or to be sure when it is 
found, it seems advisable, before the entering on any consi- 
derable work, that the experimentalist should first do a small 

F 2 piece. 
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fecoinmepckd ^ ,6t U * Uad wlth ^4op only COV^ faJ^ ^l^ 

recoin mu* t . v * h 

Requires eare^ , Jfcrht* before hem observed, that $>& 

wm4t d%*hds on its having due compression* as Weft 4# to* 
fog of proper soil* < If the compression be not pnfeqt, *1- 
thoUglf$l^ soil be good, the walls will be unsound* Jffind 
uftfbrtubatdy it,«o happens, tliat when a wall i» built and 
Vg|ta Pimpied, its imperfection cannot readily be observed \ 
nwwther, the defect is likely only to be found but by it* 
failure. Hence arises the greatest bar to its geueial intro- 
duction ; for, as it requites considerable labour to build a 
wall, it requires exeition to do it iu pioper season ; and if 
the labourer be employed to do the work by task, it be- 
comes bis interest to get on and do it slight!}, and if 
done by day, it will not advance so rapidly ; consequently, 
in either way, it will require great attention from a careful 
overlooker. 

From the foregoing comparative statement of pise against 
brickwork, persons unacquainted with building are inclined 
to suppose, that the whole expense of the building will be in 
propot t ion thereto , contrary to this it only effects the wall- 
mg,— the toof, floor, &e., leraaining the same as befoie, 
excepting as it may reduce the quantity of bond timber and 
lime used in plastering the inside , this latter is less than 
when plastered on brickwork, the face of the wall being so 
much truer thau bnckwork. 

A working drawing, on a scale of one inch to a foot, is 
left with the Society, for the inspection of any person in- 
clined to construct the apparatus. 


«n<f attentive 
overlooking. 

The saving m 
expt nse solely 
*n the wall*. 


XIII. 

Cuiwus Ptoperty of the Toad * Communicated by a Car- 
respondent. 


To x\li. NICHOLSON. 


sia, 


jA,MONG the many curious accounts that I have read pf 
tHp't'oad, i never met wjth the following tact. 

» A person 




on e* m galvanic pile. ffg 

neighbourhood of Maidstone, who manu- The toad <?apa- 
paper, informed me, last summer, .while 1 jjj c ^ ust JJ n J 
hts people at work* that he had fresjhently pressure, 6 ** 
ptecetia tfed in the midst of the pile of sheets 
tkW ahteys found it alive and well on taking ijt out# {^fcougfr 
it taufll have sustained, with the paper, a pressure 
lent to several Ions ; hut a frog could never survir^ti^ame 
deg&e of pressure 1 searched a long lime 
see the experiment myself ; but it waste very waii^tl^r# 
and I was unable to find one* till after the men had left 
work. 

I am, Sir, > 

Your obliged, 

March 25th, 1810. A, M. 


XIV. 

Communications on the Mode of Action of the Galvanic Pi/e 
announced . By J. A. De Luc, Esq, F, R, f S\ §*<*. 

To Mr. NICHOLSON. 


sm, 


. kindness in admitting into your celebrated Jotfr- Discoveries 

nal some former papers of mine induces me. to offer yob co “ cen,, "8 . t * ,e 
i 1 . . . Al , , „ , * _ * action of the 

some others ; as my view to bring to the knowledge of tmtu- galvanic pil« 

ral philosophers my discoveries concerning the Mode of Ac- annovmcod * 
tion of the Galvanic Pile will be as effectually accomplished 
by that channel, as through the Phil. Trans, of the Royal 
Society, intp which (I know not why) they have nat been 
admitted. The following is a short ^account of what has 
pasted an this occasion. < s 

In January 1806, I had tb$ honour of presenting to the Two works on 
Royal Society two works, connected with each other, under natural philo- 
thc titles of, Introduction d la Physltertistre par les Fluid es 
expansible*, and Traiti elimefaaire sur le Fluide electro-gal- al Society, 
vaniqtte, which works 1 wrote at Berlin during my stay in 
that place, and wbibh were printed at Paris ; the Mtiof of 
them contains a Process of Analysis of the Galvanic Pile, 

* which 
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which* on account of my design to make ^ofogicabobser- 
vatfons in various part* of Germany, I had toft uridnishecl, 
4o bop% that this process would be followed hy^Ottue expnt 
W&efctal .philosopher ; which however had not been' 
and a paper oa , Od^y^turn to Windsor, where I had resumed this rich 
gaW^a. smiy^i saw, in Part i of the Phil. Trans, for 1807* a 
Lecture of Mr. Davy, On some Chemical Agencies 
<f s 'j$fbctricity, read the 30th of Nov. 1606 ; in which, inter* 
mixed with very ingenious experiments and important dis- 
coveries in practical chemistry, I found some principles laid 
down as foundations of a theory, which had already heen op- 
posed by the experiments related iu the last of the above- 
mentioned works, deposited in the Royal Society's library 
the beginning of the same year. This engaged me to follow 
more closely the analysis winch I had resumed, and, having 
completed it, I wrote a paper on this subject, which was 
pllfclited to the Rojal Society the 30th of May, 1808. 

This abridged. Having heard that tins paper hail not been lead, and be- 
ing told* that it was on account of ltd length, 1 took an op- 
portunity of seeing Sir Jos. Banks at Windsor in the begin- 
ning of 1809, to beg of him, that this paper should be sent 
back to me, in order that I might contract it, which he did 
very obliging ty. One of the abbreviations that I adopted 
was to suppress the application of my experiments to Mr. 
Davy’s th^oiy ; and by this and other omissions, having re- 
duced my paper to twenty-three pages, I sent it again to the 
Royal Society the 25th of Feb. 1809. 

Chemical ef* * One of the important results of the experiments con- 
feus of the pile ^| n€< j j n this paper is, that, in the Galvanic Pile , the che- 
the electrical, mical effect# can be separated from the electrical ; and that 
New meteoro- the latter lead to a new meteorological instrument, very 
went* 1 i * nstru ’ deal ruble for the knowledge of atmospheric phenomena*. 

This object l followed subsequently to the first presentation 
of my paper, and on the 7th of March 1809, I presented to 
the Royal Society another paper under this title: On the 
Electric Column, and Aerial ^Electroscope. 

Publication of «, The following smrtmer, 1 'received a letter, dated from 
fer^bHfce - Apartments of the Royal Society the Gtb of July, signed 
Royal Society Humphry Davy, S* R. Si fiWmg: that the Committee of 
Patters* although they did^nvt think it proper Jo publish my 
< papers 
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t> had directed that> tttey be deposited in the 
Society And at the same time L tfeifc \\n^ 
had been decided from the mitiifl^^nty 
O# ih* ft&Q&tttry Dr. Wolkstoh, which certaihfy^w^%l?t 
ghrea sufficient knowledge o&paperecotisistmg ofdiKcrrptions 
of Experiments and of immediate results. Tberefofcfc; ottbe 
tigtft meeting of the Royal Society, I sent to thePre^hhta 
petition to the Committee, dated the 5th of Nov. tm$,in 
which* founded on the above circumstance,! claimed aVevisul 
of their decision, by judging of the papers themselves. But 
soon after this petition was sent, T was assured, that, What- 
ever might be my reasons for the claim of a revisal, I should 
not obtain it, the Committee never changing their first reso- 
lution ; and this proved to be the case, a9 l was informed on 
the 25th of December. I wrote the 28th, begging that the 
drawings annexed to these papers should be lent me; b or- 
der to have them engraven, as T meant to publish my p&]pfcrs 
myself ; but to this day I remain without an answer. 

In the mean time I had made no secret of my discoveries. Electric c<v 
I had communicated the electric column and its construction Iumn * 
to many experienced philosophers, and in particular, being 
in Loudon in July 1808, I showed it to Mr. Davj*. Froth 
this, and the reading the minutes both in the Royal Society 
and in the Committee, the construction and phenomena of 
the electric column are much known, and it has been execut- 
ed by many experienced philosophers. Thus, a publication 
of this instrument by me will at present be deprived of the 
merit of novelty ; but only with respect to its immediate 
and surprising phenomena : for the chief importance of the 
electric column is its connection with the galvanic pile, 
hitherto consigned only to my detained papers and to the 
memory of those , of my friends, to whom I have explain- 


In proposing to; you. Sir, to be the channel through The subject 
which natural philosophers at large rnay be v informed of P row, ' ,e f l ,n a 
these discoveries, &do not intend to otter you the pubhea- state . 
riou' of these papers, as they wi?re sent to the Royal Society ; 
for they had beeft composed during the progress of my ex- 
periments*. which prod uced a format present not sd conve- 
nient, The ptogresr of discoveries ieaiways roterosting in 
* the 
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tfcehistbry of science; and with respect to*#$i obj^t&tay 
iMftfcW, deposited in the archives of the ce^y 

fbt%k#0t the steps; which however were 
Kb^rimeCfthat time l have earned them fa-theft therefore, 
for yoi|r journal, if you accept my offer, I shall take the 
subject#* it now stands, dividing it under three heads: 
Anitty wfir of the Galvanic Pile,— 'Production qf m Instru- 
mtq$*£ivirtg spontaneous signs of Electricity, without chemi- 
cal Effects* — Analysis of the Electric Machine, compared 
faith that Instrument 

)f yoi* are disposed, Sir, to undertake this publication, I 
shall not have recourse to any other method of giving these 
experiments to the poblic. You may insert this letter in 
your next number, in order to announce the subject; for 
the following number, 3 ou, shall have the first of the above 
papers, and the others in monthly succession* To each pa- 
dewing will be annexed, but 1 shall make these as 
sihS pie as possible. 

I shall be very happy to have with you thjs new connexion, 
and 1 remain. Sir, 

You i>obedient humble servant, 
Windsor, D£ LUC. 

Match, 1810. 

Annotation *— /This lettei is inserted at the request of the 
learned author, to whom I have answered, that I shall be 
happy to pay every attention to his communications, which 
s&y duty as a Journalist, and the nature am} importance of 
those writings, may demand. W. N. 


XV. 


V 


Qbstrvalions on Galvanic Batteries. In a Letter from Mir. 
Charles Sylvester. 

To Mf. NICHOLSON. 

* Dear Sir, '* Derby, Afarimth, lsio. 

T - 

HE article Galvamsm, which I had the honour to 
m Wd E JtoS ^tefOf the Epeyetoptedf* fately published byjyoo, w»- 

tains 
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pfakiMjgfr 4##* which h^di (tot before appeared io print, Observed by 
„ were net backed by any specifi^ati- Mr - s^vester. 

authenticity of them might ofc tbi^flOMut 
he4ue*t&ned, 1 beg to state, through the medbnjffo^gtfw 
Journal, that they were developed duimg a serfcs Jxpo* 
uments, ia which l wee engaged seveud jeai^a^o, and 
have been very frequently exhibited in my lecture* upon 
the subject* In wy present communication, 1 ahidl take 
the (OppeJtuuity of' recording one or two otheis, w]tiifch<Jul 
not Occur to me at the time 1 wrote that article, and which, 
in a practical point of view, may not be deemed altogether 
uuunpoiUot* 

About three years since, 1 devoted some time to the in- Banery uitH 
veatigation of the subject of galvanic batteries, and have { ^ e **• 

now in my possession one made at that peuod ; the cella of plates ' * 
which are formed with glass plates, to us to allow the plate 8 
of metal to be taken out and put m at pleasure. A abater 
plan is at present in use, and these batteries are said to pos- 
sess the advantage of exposing double the surface of the 
common one*, 1 did not find this the case by any means, 
tn my inquiry into the subject, and it was under this idea, 
that I did not persevere in the discovery. The reason I give i, as not double 
for thebe batteries not having double power is, that two of power of 
the sui faces of each pair of plates aie not contiguous. I o»t® C ° mnMm 
have since that time obviated this evil, and hope very soon 
to give jou an account of a battery, considerably more im- 
plored in construction* A fart, which furnishes a useful p ac t apparent* 
Ws6n upon this point, is the follow mg: let two wineglasses It pnvmp,ihat 
be nearly filled with dilute munatic acid; and afterword f^/lhould'be 
immerse in them an aic composed of a piece of zinc and a c reateT 
piece of copper wire; the zinc being in one vessel, and the lc ^ tllC4 
copper in the other. If another arc, formed of similar 
Wires, be then plunged into the glasses, ip a levcrsed order, 
observing tW the arcs do not touch each other, a very rapid 
decomposition will take place, and hidrogen will be evolved 
from each of the ebppel* wires* Let one of the above arcs 
paw removed, and the connexion be made hy meuqs of 
an arc consisting of one metal only ; the copper wire of the 
costparmrf arc will be seen jstill to afford bubbles of hidrogen, 

- jfcut ip touch less quantity. Instead of this simple aic, em- 
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plo^tt€xi a siip of copper of a conical shape; &nd oh re- 
versing it, a very striking difference will be observed* When 
thejfjnj&ll end of* it is placed in the glass containing the zinc 
vri?l§^nb. greater effect will be appai ent, if it present nearly 
the wife surface, than when the copper wire was used as 
the connecter; but, when the broad end occupies the same 
situation, the effect in decomposing water will be found in- 
creased to a very considerable degree. This experiment 
appears to prove, that the copper surface, in galvanic bat- 
teries, ought to be greater than the zinc surface, in order to 
produce the greatest possible effect. 


Effects of a I shall conclude my present letter by mentioning a curi- 
^countcractcd 0U3 an0lim ly with respect to the agency of mercury in gal- 
“far a coating of vanic combinations, which 1 do not recollect to have* before 
>£- yillthe secn noticed. For the purpose of showing the decomposi- 
tion of water by galvanism, I have been accustomed to 
era pi by: wires of various metals connected with zinc. Using 
dilute muriatic acid as the oxidating medium ; and have 
found silver, copper, bismuth, cobalt, arsenic, as well as 
many others, answer the purpose extremely well. In mak- 
ing the experiment at one of my lectures some time ago, 
however, l was surprised to find, that the usual effects were 
not produced, and was very long at a loss to conceive, what 
could he the cause of so curious a circumstance. By an 
attentive examination of the phenomena, I perceived, that 
the wire which ought to have furnished the hidrogen had 
„ become coated with a white matter, which, on subsequent 
research, proved to he mercury, and had been obtained 


which arose 
from the muri- 
atic acid being 
contaminated 
by corrosive 
sublimate. 
1ftis impurity 
more common 
fftoasuspected. 


from the reduction of corrosive sublimate, which entered, 
as an impurity, into the composition of the muriatic acid 
I had employed. Since that period, the accident has hap# 
pened to me twice, in distant places, from the same cause ; 
a fact, which seems to. point out corrosive sublimate as a 
mere frequent ingredient in marine acid, than might be at 
irrfct suspected. This experiment contributes to, the support 
of an opinion, that galvanic effects are not entirely depend- 
ent upon the relative OxVdahility of the metals employed* as 
im bum hitherto generally supposed ; for although, far the 
£u%e case, the quicksilver was nearly as oxidable as the 
, v ; - ■ rafctal 
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metal AyJjich-.it coated, yet the activity of the galvanic in- 
fluence interrupted, 

I am. Sir, 

t* . Your obedient servant, r u v 

CHARLES SYLVESTER. 


* XVI. 

Remarks on Professor Leslies Doctrine of radiant Heat ; 
with Experiments to show* that Caloric can pass through 

transparent Media without heating th'.m . Hu J. D. IVI ay- 
cock, Esq. 


SIR, 


To Mr. NICHOLSON. 


Although the most approved systematical writers Dense media 

on chemistry have not adopted the opinions of Mr. Leslie, 8l, PP QSt:(1 >»- 
J • , • 1 ..... i>ervious to ra- 

respecung the manner in winch an equilibrium oi tempera- dialing heat, 

ture is preserved among distant bodies, they have conceived 
the result of fiis experiments sufficient to prove, that deuse 
media are impervious to caloric radiated from surfaces arti- 
ficial ly heated. 

I shall not enter into a minute examination of the merits and caloric «o 
of the hypothesis, proposed in Hie “ Experimental Inquiry,” ^erature o? 1 * 
for explaining what is commonly termed the radiation of every medium 
caloric; but shall content my>elf with reminding you, that P as ^ 
it rests entirely on a supposition, that caloric passes through • 
no medium without fir»t raising* its temperature : the truth 
of. which Mr. Leslie considers a' proved by the effects of 
different skreens interposed, in his experiments, between 
the thermometer and the source of heat. But as in the; ex- 
periments alluded to uo regard was paid to time, l hold all 
reasonings foundecl on them as fallacious and unsatisfac- 
tory; and having jmysolf,- obtained results, which, favour 
opinions very opposite to those advanced by, the learned pro- 
fessor, I take the liberty of communicating them to yon. , 

Exp. 1- . I placed two. metallic reflectors, 12 inches dia- Experiment* 
meter, and in. focal distance, fronting* each other,, and *",£ r °** the 
distant; I brought' a differential thermometer into 

the 
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Exp. 3. 

c 

Exp. 4, 

Exp. 5. 


Exp. 6. 


Exp. 7. 


Exp. K 


0N bA&U*? HEAT. 

tike ffbens of one, a lighted candle into the focus of the other 
reflector* In two minutes the therqtypntfcfer 9&i4 rose 63\ 
Tinx l determined by taking the mean of si* experiments, 
tWrclults of which, from attention to the bufning of the 
candlej jy ere very tteaily alike. 

I procured three bkreens; one of painted gh***, one of 
painted tin (both black), the other of plain glass. They 
seived for the following ex pen rnen ts. 

Exp, 2. I placed a skreen stand midway between the 
two reflectors. On this I fixed the painted glass skreen ; 
in two minutes the thermometer rose 2°: repeated, 2*: re- 
peated, if* 

Exp . 3. I exchanged the painted gldss for the paiuted 
tin. In two minutes the thermometer rose 14°: repeated, 
14°. repeated, if. 

Exp . 4. Having removed the painted tin, and interposed 
the plain glass, the theunometer rose m two minutes $5°: 
repeated, 26° : repeated, 251°. 

Exp* 5. The apparatus remaining as in the preceding 
experiments, and the glass skreen resting on the stand, 
when the thermometer had fallcu to zero, I brought the 
lighted candle mto the focus of the first reflector; the ther- 
mometnc fluid mounted in two minutes to 24 p . I removed 
the candle, but left the skreen. The thei mometer did not 
rise in the slightest degiee, and in 30" it had fallen 3°; m 
45", 3*; in 60", 12°; in 75", 14°; in 90", l6°; in 105', 18 p ; 
and in 2', l<f* 

Exp* 6* I substituted the painted for the plain glass* 
In two minutes the thermoueter was at 1} P . I removed the 
candle, the skieen remaining on the stand ; in one minute 
the thermometer lose 1 \° moie, and after a abort time it be* 
gan to fall. 

Exp . 7* Having fixed the blackened glass skreen on the 
stand, I brought into the focus of the first reflector a 7oz. 
flask, containing 4? qz.‘ of a boiling mixture sulphuric 
acid and winter, the boiling point of which was somewhere 
between 450* and 500° Fah. In two minutes the thermo- 
meter rose l£ p . | reroored the flask — the thermometer con- 
tinued to rise until at l| to of the scale. 

E4p* 8. I interposed the plain instead of the painted 

glass 
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Ri$fJk : the thermometer wasup to 2*°* I 

removedtbebot flask; the thermometer did dot etfper ieqce 
may faif|h^r r|s^, and \a twominutesit bad fallf n y. ^ ^ 

o»."Bask of jbqilmg wjater being Use^^^CExp.9, 
source of heat, I found, that plain glass transmitt^-^^k 
a* 7 to painted glass as 5 ; and that, after the hot f|$sk was 
removed, the effect of the black glass skreen was to.tbat of 
the plain glass as 15 to 13. 

Exp. 10*! Having, puipted one side of a pane of gloss E Xp .io. 
black, I placed it on the screen stand with its blackened 
surface next to the candle. In two minutes the, thermome- 
ter rose 2*3*. 

Exp . 11* I opposed the clean surface of the same skreen Exp. IK. 
to the hot body. In two minutes the thermometer a|$pd at 
3 ’ 8 *. 

Exp. 12. I removed one of the reflectors, and found, £x P . j*. 
that, without the skreen was very near to the source of heat, 
no sensible effect was produced on the thermometer, ih tNvo 
minutes* The skreen stand being situate one inch from the 
hot body, glass did not appear to transmit caloric better 
than any other medium. 

Before I attempt to draw any conclusions from the pre- Objections an* 
ceding experiments, I think it necessary to anticipate some swefed * 
objections, which may possibly be urged to the manner, in 
which the most striking were made* 

The inequality of heat produced by the combustion of inequality of 
a candle may be thought a very fertile source of errour : oi * 

and I am ready to allow, that the flame of a candle could 
not with propriety be employed to determine minute differ- 
ences in the temperature of the thermometer. But the 
differences I, observed were very far from being minute, 
and the experiments, as often as repeated, afforded similar 
results. 

The burning candle will be deemed particularly objec- That light h 
tionable by all those who contend, that light itself is pos- bating** b * 
sessed of a Seating property. It would be entirely foreign 
to my present purpose, to attempt a refutation of this purely 
hypothetical opinion* I would however avail myself of the , 

excellent experiments of Dv Herschel,' which show, that 
the heat excited by the different prismatic rays is in no de- 

' V gree 
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gree ptoportioned to their illuminating power, the greatest 
op 4he thermometer being produced half an inch be- 
yond the visible spectrum. Indeed pr* HersQbdY several 
papers, published in the Ph. Trans, forvi&ooj'; refcdqf it, at 
leaatt, extremely probable, that the colorific i^ysthemselves 
dd not ^ect the temperature of bodies. J^ow "flPi^'matter 
of .little consequence, whether we term the in visible heat- 
toeing rays light or caloric. If we are pleased to call them 
light, we must yet admit, that they are invisible ; arid can- 

n$ therefore, because the caudle's flame is luminous, object 

to .its being used as a source of heat in experiments on ra- 
diant caloric. 

or may be It may still be urged, that, although light, strictly so 
^tS!ies rtn- c&Wed, is not possessed of a heating property, yet its iisso- 
more pervious cialion with caloric may cause this agent to pass through 
mhmt, media, which under other circumstances would be impervi- 
ous fo it. It is only possible to conceive the transmission of 
caloric through dense media to be facilitated by its associa- 
tion with light, by supposing an attraction to be exerted by 
these fluids for each other. But all the phenomena of 
phosphorescence show, that the very opposite to attraction, 
namely repulsion, prevails between light and caloric. All 
' objections, however, to the source of heat will be remo\ r ed, 
when we consider, that the experiments in which the flask 
with a boiling mixture of sulphuric acid and water was used 
afforded results similar to those obtained from the combus- 
tion of a candle. 

(To be concluded in our next,) 


SCIENTIFIC NEWS. 

A Wernerian Natural History Society . 

T the meeting of this Society on the 10th of March, 
tSrroiuKiu the R e y, J) r . Macknight read a paper on the mineralogy of 
Stroutiau and Ben Nevis, The rocks which compose the 
districts of Stroutian are mica slate, gneiss, and granite; 
and the lead-glance, which occurs in gneiss, is t associated 
with 1 irourpy rites, cross-stone, calc-spar, foliated zeolite, 
and Ben Nevis, *tronfian, ajnd heavy-spar. Ben Nevis is an overlying^ mas* 
sive formation, which rests on gneiss and mica-slate, ap* 
proaching in some places to clay-slate#. In this formation, 
compact feldspar is the leading ingredient. The inferior 
mass consists of sienite, passing from the simple-granular to 

the 
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the granulaf-porphy ritic ; ami the upper portion of the 
mountain, comprehending the summit, with about 1400 feet 
of the perpendicular hiegnt below it, is composed of a dark- 
coloured rock, which for the most part is porphyritic, and 
seems to be intimately allied in its character^ to compact 
feldspar. This appears from the gradual transition of, the 
one substance into the other, which is distinctly observed 
under the tremendous precipice of Ben Nevis to the N* f!« # 
and demonstrates the identity and continuity of the whole 
formation* The colouring matter appears to be hornblende 
intimately mixed with the substance of the rock; At first 
view the whole might have been considered as a formation 

of clink stone and porphyry-state. But a more minute in- 
vestigation discovers many oryctognostie characters of dis- 
tinction from these substunces, which arc less crystalline, 
and belong to a more recent era of formation. 

At the same meeting, Dr. Arthur Edmonstone read an Zetland sheep, 
account of the peculiarities of the Zetland sheep, with re- 
marks on their disease*. And the Secretary read a commu- 
nication from Lieut. Col. Imrie, describing a vein of green- Vein of green- 
stone, which occurs in Glenco, and which appears to have stone inGkaco. 
been overlooked in the mineralogical descriptions of, jtjuU 
district. ■ — 

The establishment of societies for the promotion and dif- Literary aiwl 
fusion of knowledge by reading and conversation, wherever philosophic*! 
circumstances admit them, cannot fail to promote the gene- at 

ral interests of science, und I am happy therefore to an- a ucy * 
nounce the formation of a Literary and Philosophical So- 
ciety at Hackney. The object of this society is not con- 
fined to the purchase of books, the use of which the mem- 
bers are allowed at their own houses; but its plan extends to 
procuring philosophical instruments, and patronising lecture* 
on philosophical subjects, as soon as the state of its funds 
will permit. A weekly meeting is likewise to be held for 
literary conversations, and reading such papers as the society 
may be favoured with. The subjects for conversation, or 
books for the library, comprehend the mathematics, natural 
philosophy, natural history, chemistry, polite literature, an- 
tiquities, bistory, biography, questions of general law and 
policy, commerce and the arts ; but topics of religion, the 
practical branches of law and physic, and the politics of the 
day, are excluded. Its commencement has been very aus- 
picious. 

A new edUion of Dr. Henry’s Chemistry is in the press. New edition c* 
As the late grand discoveries of Mr. Davy have wrought Bviiry’s 
extraordinary changes in the face of the science, the present c * uylustfy ‘ 
may be considered almost as a new work, from the various 
alterations that have been necessary, and the great additions 
required to detail and expluiu the progress that has been 
made. It will now extend to two volumes, which are print- 
ing with all possible expedition. 
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ARTICLE I. 

O/i the Volcanoes of Jorutlo ; by Alexander Humjjoldt*. 

The grand catastrophe in which this volcanic mountain Large hill 
issued from the earth, and by which the face °f ti coiisi- 
derable extent of ground was totally altered, was perhaps 
one of the most extensive physical changes, that the history 
of our globe exhibits* fl oology points out spots in the 
ocean, where, within the last two thousand years, volcanic 
islets have arisen above the surface of the sea, as near the 
Azores, in the Archipelago, and on the south of Iceland: 
but it records no instance of a mountain of scorise and 
ashes, 5X7 met. [51)3 yards] above the old level of the 
neighbouring plains, suddenly formed in the centre of a 
thousand small burning cones, thirty-six leagues from the 
seashore, gand forty-two leagues from any other volcano. 

This phenomenon remained unknown to the mineralogists 
and natural philosophers of Europe, though it took place 

* Extracted from his Essay on New Spain. Journal de Physique, 
yol. LX1X, l». U<). 
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but fifty years ago, a$d within six days journey of the capi- 
tal of Mexico* 

Country de- Descending from the central flat toward the coasts qf the 
scribed. Pacific ocean, a vast plain extends from the lulls of Agua- 
barco to the villages of Toipa, and Putatlan, equally cele- 
lebrated for their fine cotton plantations. Between the 
picachos del Mortero and the cerras de las Cuevas apil de 
* Cuiche, this plain is only from 730 to 800 met. [820 to 880 
yards] above the leval of the sea. Basaltic hills rise in thq 
midst of a country, in which porphyry with base of green- 
stone predominates. Their summits are crowned with oaks 
always in verdure, and the foliage of laurels and olives in- 
termingled with dwarf fan palms* This beautiful vegeta- 
tion forms a singular coutrast with the arid plain, which 
has been laid waste by volcanic fire. 

A fertile plain To the middle of the eighteenth century fields of sugar- 
canes and indigo extended between two rivulets, called Cui- 
timfca and San Pedro, They were skirted by basaltic 
mountains, the structure of which seems to indicate, that 
all the country, in remote periods, has several times expe- 
rienced the violent action of volcanoes. These fields, irri- 
gated by art, belonged to the estate of San Pedro de Jo- 
rullo (Xornllo, or Juvriso), one of the largest and most 
shaken bv an valuable in the country, in the month of June, 1759, fear- 
earthquake, f u [ rutn bliug noises were accompanied with frequent shocks 


of an earthquake, which succeeded each other at intervals 
for fifty or sixty days, and threw the inhabitants of the es- 
tate into the greatest consternation. From the beginning 
of the mouth of September, every thing seemed perfectly 
quiet, when in the night of the 28th of that mouth a terri- 
ble subterranean noise was heard anew. The frightened 
Judians fled to the mountains of Aguasarco. A. space of 
and a hill rais- three or four square miles, kiic/wu by the name of Malpays, 
edon it. rose the shape of a bladder. The boundaries of this 
rising are still distinguishable in the ruptured strata. The 
Malpays towards the edge is ouiy 12 met. [18 yards] above 
the former level of the plain, called las play as de Jorullo; 
but the convexity of the ground increases progressively 
toward the ceu tie, till it reaches the height of 100 met. 
[175 yards]. 


They 
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They wlio witnessed this grand catastrophe from the top The event d« 
of Aguasarco assert, that they saw flames issue out of ttie® 1 ”* 5 ®** 
ground for the space of more than half a league square ; 
that fragments of red hot rocks were thrown to a prodigious 
height; and that through a thick cloud of ashes, illumined 
by the volcanic tire, and resembling a stormy sea, the soft- 
ened crust (if the earth was seen, to swell up. The rivers 
of Cuitimbu and San Pedro then precipitated themselves 
into Ihe burning crevices. The decomposition of the water 
contributed to reanimate the flames, which were percepti- 
ble at the city of Puscuoro, though standing on a very wide 
plain 1400 met. [1530 yards] above the level of the piayas 
de Jorullo. Eruptions of mud, particularly of the strata 
of clay including decomposed nodules of basal tes with con- 
centric layers, sceui to piove, that subterranean waters had 
no small part in this extraordinary revolution. Thousands 
of small cones, only two or three yards high, which the 
Indians call ovens, issued from the raised dome of the Mul- 
pays. Though the heat of these volcanic ovens has dimi- 
nished greatly within these fifteen years, according to the 
testimony of the Indians, I found the thermometer rise to 
95° [if ceil tig. 203° F.] in the crevices that emitted an 
aqueous vapour. Each little cone is a chimney, from which 
ai thick smoke rises to the height of ten or fifteen met. [l 1 
or lti yards]. 1 u several a subterranean noise is heard like 
that of some fluid boiling at no great depth. 

Amid these ovens, in a fissure, the direction of which is six large hills 
from N. N. E. to S.S. E., six large hummocks rise 400 in oae 
or 500 met, [440 or 550 yards] above the old level, of the 
plain. This is the phenomenon of Monte Novo at Naples 
repeated several times in a row of volcanic hills. The lof- 
tiest of these, huge hummocks, which reminded me of the 
country of Auvergne, is the large volcano of Jorullo. It 
is constantly burning, and has thrown out on the north side 
ari immense quantity of scorified and basaltic lava, includ- 
ing fragineuts of primitive rocks. These grand eruptions 
of the central volcano continued till February, 17 G 0 . In 
the succeeding years they became gradually less frequent. 

The Indians?, ularmed by the horrible noise of the new vol- 
cano, at first deserted the villages for seven or eight leagues 

O 2 round 
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to a great dis- 
tance. 


The air still 
heated by the 
subterranean 
fire. 


round the plain of Jorullo. In a few months they became 
familiar Vi tli the alarming sight, returned to their huts, 
and went down to the mountains of A^tf^aiTo and Santa 
Ines, to admire the sheaves of lire thrown out b% an infi- 
nite number of large and small volcanic openings. The 
Ashe^ can ird ashes then covered the houses of Qneietoro, more than 48 
leagues [120 miles] in a right line ft om the place of the ex- 
plosion. Though the subterranean fire appears to be in no 
great activity * at present, and the Mai pays and the great 
volcano begin to be covered with vegetables, we found the 
air so heated by the little ovens, that in the shade, and at a 
considerable distance from the ground, the thermometer 
rose to 43 J [109*4° F.]. This fact evinces, that there is no 
exaggeration in the report of some of the old Indians, who 
say, that the plains of Jorullo were uninhabitable for seve- 
ral years, and even to a considerable distance from the 
ground raised up, on account or the excessive heat. 

Near the cerro of Santa Ines t* e traveller is still shown 
the rivers of Cuilimba and San Pedro, the lunpid waters 
of which formerly refreshed the >ugarcanes on the estate 
of Don Andrew Pi mantel. These springs were lost in the 
and supposed night of the 29th of September, 1739 : but 2000 met. 
much heated. [ ncar 2200 yards] to the westward, in the soil that has been 
elevated, two rivulets are seen to bteak out of the clayey 
dome of the furnace 9 , exhibiting themselves as thermal 
waters, in which the thermometer rises to 32*7" [l2<r8G°F.]. 
The Indians xtill give these the names of San Pedro ami 
Cuitimbn, because in several parts of the Malpays large 
bodies of water are Hippo-vd to he heuid running from east 
to west, from the mountains of Santa lues to the estate^jof 
the Presentation. Near this estate is a brook, that euiits 
sulphuretted hidrogen gas: it is more than 7 met. [near 8 
yards] wide, and is the most copious hidrosulphurous spring 
l ever saw. 


Two rivers 
lObt, 


Sulphurous 

water. 


* In flu* bottom of ihc crater we found the hca* of the air 47 ° 
!;•]> aiw l 1,1 some places S8° and tio° ! 136 4 ° ami 140°]. We 
had lu pass ov. r cracks exhaling’ sulphurous 'pom’s, ii* which .the 
thermoinelci rose to l'iK.1 0 J, f-'r.im these cracks, and the heaps 

of scoria* 1 hot cover considerable hollows, the descent into the crater 
f$ nui'toithoot danger.' ' * * * 

* ' u 
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tn the opinion of the natives these extraordinary changes The catastro- 
1 have described, the crust of earth raised and cracked by 
volcanic fire, the fountains of scoriae and ashes heaped up, vengeance uf 
are the works of monks; the greatest, no doubt, they ever 8,01116 monks ‘ 
produced in either hemisphere. Our Indian host, at the 
hut we inhabited in the plain of Jorullo, told us, that some 
missionary capuchins preached at the estate of Ban Pedro, 
and, not meeting a favourable reception, uttered the most 
horrible and complicated imprecations against this plain, 
then so beautiful and fertile. They prophesied, that the 
estate should first be swallowed up by flames issuing out of 
the bowels of the Earth ; and that the air should afterward 
be cooled to such a degree, that the neighbouring moun- 
tains should remain for ever covered with ice and snow. 

The first of these maledictions having been so fatally veri- 
fied, the common people foresee in the gradual cooling of 
the volcano the presage of a perpetual winter. 1 have 
thought it right u> mention this vulgar tradition, worthy a 
place iu the epic poem of the jesuit Laudivar, bt cause it 
exhibits a striking feature of the manners and prejudices 
of these remote countries. It shows the active industry of 
a class of men, who, too frequently abusing the credulity 
of the people, and pretending to possess the power of sus- 
pending the immutable laws of nature, know how to avail 
themselves of every event for establishing their empire by 
the fear of physical evil. 

The situation of the now volcano of Jm*ullo leads to n p,; llR 0 f vo1cjl« 
very curious geological observation. It has already been n ' ,e!l inM^ico 
observed in the 3d chapter, that there is in New Spain a chaCiol WUs. 
line of great heights, or a narrow zone included between 
tWfe latitudes of 18° 59' mid 19° 12', in which arc all the. 
summits of Anahuac that rise above the region of perpetual 
snow. These summits are either volcanoes still actually 
burning; or mountains, the form of which, as well as the 
nature of their rocks, renders it extremely probable, that 
they formerly contained subterranean fire. Setting out 
from the coast of the Gulf of Mexico, and proceeding west- 
ward, we find the peak of Oribaza, the two volcanoes of 
la Puebla, the Nevudo de Toluca, the peak of Tancitaro, 
and the volcano of Colima. These great heights* instead 

of 
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of tlie rlcf^e of the'cordiliera of Anahuac, and fol- 

lowing if# direction, which is from f$, E. 'to' N. W., are on 
the contrary in a line' perpendicular to tfr&axis of the' great 
chain of mountains. It is certainly worthy remark, that in 
the year 1759 the new volcano of Jovullo was formed in the 
continuation' of this line, and on tlie same parallel as the 
ancient Mexican volcanoes. 

Indicate a long A view of my plau of the environs of Jorullo will show, 
in*iii<r Ear?h. rP ^ ie ^ ar g e hummocks have risen out of the earth on 

a vein, that crosses the plain from the cerro of las Cuevas 
to the pichaco del Montero. Tlie new mooths of Vesuvius 
too are found ranged along a fissure. Do not those analo- 
gies give us reason to suppose, that there exists in this part 
of Mexico, at a great depth within the Earth, a fissure 
stretching from east to west through a space of 137 leagues 
[343 miles], and through which the volcanic fire has made 
its way at different times, bursting the outer crust of por- 
phyritic rocks, from tlie coasts of the Gulf of Mexico to 
the South Sea? Is this fissure prolonged to that little 
groupe of islands, called by Colluet the Archipelago of 
Regigedo, and round which, in the same parallel with the 
Mexican volcanoes, pumice stone has been seen floating ? 
Naturalists who distinguish the facts offered by descriptive 
mineralogy from theoretical reveries concerning the primi- 
tive state of our planet will pardon me for having consigned 
these observations to the general Map of New Spain, con- 
tained in the Mexican Atlas. 


II. 

Chemical Inquiry into the Composition of some Weapons and 
Utensils of ancient Bronze : by Mr . Klaproth \ 


Copper prefer- W E know from ancient authors, as well as from weapons 
the ancients ^ utensils dug up in modern times, that men in the eari* 
Jl£st ages, and even those that succeeded them, employed 

* Magapn J£ncy eloped, Juiii, l80d, p, 298. Frorn Qchlen’* Chenji* 
cal Journal. 


copper 
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topper id preference for the fabrication Of metallic utensils 
aiul weapons* Tims what Herodotus says of the Massage- 
tie, who used no iron* and whose weapons and utensils were 
of copper, is more or less applicable to all the nations of an* 
tiquity. 

The great difference in the exterior characters of the two They were 
metals in their crude state leaves no doubt, thattnen were ^Intedwith 
.sooner acquainted with copper, aud tlie method of adapting it, as more ea* 
it to their purposes, than iron. It is probable, that they Slly wroutfht# 
found copper in large masses, and nearly prepared by na- 
ture, as we still meet with it in countries, the mineralogical 
wealth of which has been little explored. Accordingly in 
treating the ore by tire they could not fail to observe all the 
advantages of this metal, both with respect to the richness 
of its produce, and the facility With which it might be 
forged. Iron, on the contrary, was not so obvious to men’s 
eyes; and the distinguishing of its various ores, with the art 
of working them, and forming weapons and instruments of 
them, could only be the fruit of long experience. 

I shall not avail myself of the numerous testimonies of Copper p»i- 
ancient authors to prove, that copper has been employed in Jy!° e ^ e to uJn* 
preference to, iron, as it is sufficient, to appeal to Homer, when the latut 
All weapons, both offensive and defensive, as swords, spear- 
heads, helmets, and shields, as well as various domestic 
utensils, were of copper (»caX^or) ; though in Homer’s time 
iron (ativgos) was used, but less frequently, and hardened 
by plungiug redhot into water. Even when the advantages 
of iron, and the modes of fabricating it, were well known, 
men used copper for their weapons; for instance, in the last 
ages of the republics of Greece and Rome. 

*VVe know, that copper is not fit for the purposes, for The coppw 
which the ancients employed it. When cast it is porous b/^mixVur^ 
and brittle; and, when forged, too soft. The ancient wea- of tin. 
pons and utensii9 being of a hardness, which this metal 
does not possess, it was long supposed, that the ancients had 
some method of hardening copper, as we do iron and steel* 

But chemical analysis has shown the falsity of this opinion ; 
and demonstrated, that these weapons and instruments were 
not pure copper, but an alloy of this metal with tin, which 
we call bronze, and which was the ces, brass, of the Romans. 

The 
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This was done The weapons, instruments, .aud statues, which have been 
tilnes 0 ou ^ of the ground, evidently prove, that the property 

of tin to impart hardness and density to the metal alloyed 
with it was known and employed by the most ancient na- 
tions. All these objects occur of bronze, but uoue of pure 
copper. It is astonishing, that this practice of imparting 
to copper, by alloying it with a certain portion of tin, a 
hardness sufficient for sword-blades and other cutting in- 
struments, should have been so generally followed by the 
T tin fotrli- ancients, notwithstanding the want of tin mines. All the 
tin they used they were obliged to procure from the Cassiter- 
ides, the present Cornwall* and the trade was exclusively in 
the hands of the Pheuicians. 

Having had an opportunity of assaying several fragments! 
of metallic antiquities, I conceive it may be of some utility 
to make public the results, as a supplement to the few ac- 
curate analyses hitherto made. 

The fragments to be analysed, being first weighed, were 
put into a phial, into which were poured six or eight parts 
of nitric acid of the specific gravity of 1*22, and digested 
iua sandheat, till completely dissolved. The contents of 
the phial were then diluted with a sufficient quantity of wa- 
ter, and the mixture left to stand, till all the oxide of tin 
had fallen down, and the azure liquid appeared quite clear. 
This being poured off, the , oxide of tin was collected, 
washed repeatedly with water, dried, heated redhot, and 
weighed. It was found, that 1 00. parts of calcined oxide of 
tin equalled 80 parts of tin in the metallic state. The ni- 
tric solution was tested in the usual way for silver, iron, 
lead, aud zinc. When it was found free from these metals, 
as in all the following inquiries it proved, it was ebsy to cal- 
culate, by deducting the quantity of tin found, the pro- 
portion of copper, which was likewise obtained by the com- 
mon methods. 


ert f.om Corn- 
wall 


Various ami- 
quitH 1 -. aiu- 


Mode of ana- 
Vii. 


I. Analysis of an antique sword . 

An antique In a collection of antiquities at Berlin, found on digging 
sword describ- 80me ancient graves in the inarch of Brandenburg, 
among several articles pf bronze, as spear-heads, knives, 
emameutb, &c., are two swords ; but the place where they 

were 
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were found ig not known. One of these swords was brokers* 
the other entire. Their composition is the same* They a*e 
both covered with the green shining rust called patina. The 
sword in question weighs 17 ounces, and is 20 inches long; 
the blade l(i|, and the hilt, which is ri vetted, (if*. The 
blade is twoedged, and 1$ inch broad for two thirds of its 
length, the other third sloping off to a round point. In 
the middle it is lines thick, and slopes to form an edge 

on each aide# JJdow tli? hilt, and oil ftteli side at the edge, 

is a part cut out 9 or 10 lines long, and 1 or l| deep, the use 
of which I do not know. 

To find the colour and brightness of the blade, I ground 
it; and though the parts injured by the rust prevented me 
from restoring its original appearance, its colour and lustre 
were observable in some parts, and indicated considerable 
liardness and density. 

Its analysis in the way above mentioned gave the following It* cnviyo^ 
proportions: copper 89, tin 11. 1 u 

To render the description and analysis of these antique Compared 
b words found in our country more interesting by a com pari- 
son with other weapons, 1 shall here give an abstract of two \ n France, 
excellent papers by Mr. Mongez in the 5th vob of the Me- 
moirs of the Institute, which contain a description and ana- 
lysis of similar bronze swords found near Abbeville. One 
was found under a bed of peat, with the skeletons of a man 
and horse. Its whole length was 22 inches, the, breadth of 
the blade It) lines, the weight 2 1 ounces. According to the 
analysis of Mr. Darcet, it contained 15*53 tin, and 87*57 
copper f . A second, which was found at the depth of 10 
feet, in a calcareous tufa, was about 29 inches long, and 
contained fifteen tin and 85 copper. The rivets that fast- 
ened the outer part of the hilt, contained but 5 per cent of 
tin, because they required to be more flexible. A third 
was 33 iuches long, and found at the depth of nine feet in 
a bed of peat, by the side of the skeleton of u man, on the 
head of which was a bronze helmet. This skeleton and 

* As I do not know, whether the measures in this paper be French or 
Kerman, they are left as in the French Journal. C. 

f One of these two numbers is evidently wrong, but 1 know not 
tvhich* C. 

several 
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several •others were lying in an ancient boat. The romped 
sit’ron of this sword* wks 10 tin and 90 copper. Another 
sword* or cutlas, 18^ inches long, contained but 4 percent 
of tin. 

These antique swords were not forged, like our weapons 
of iron and steel, but were cast in moulds, like all other 
instruments of bronze. Their edge, as well as those of 
cutting instruments in general, must have been given by 
lmrd, smooth StOliSS. 1 * The opinion of some antiquaries 
therefore, who assert, that the ancients weve unacquainted 
with the art of casting tnetuls, is absolutely false. 

To say nothing of the nature of bronze rendering it in- 
capable of being prepared in any other way, any one may 
be convinced of this by simple inspection; and if \ou would 
have a proof of it in Homer, you need only read the 23d 
book of the Iliad. 

2. Analysis of the Metallic alloy of crooked antique knives » 

In several provinces of Germany cutting instruments 
shaped like sickles, have been found ill digging or plough- 
ing the ground ; but whether they really were ancient 
sickles is not determined, as many suppose, that they maj 
hare been used as knives in tin? warm baths. 1 have select- 
ed two of these, found at different places, for analysis. 

One, which was found with various utensils in a gulden 
at Merz, near Mueltord, yielded by analysis, after its crust 
of grayish rust was removed, tin 15 parts, copper 85. 

The other, found in the island of Itugen, was covered 
with the common patina, and gave tin 13, copper 87. 

3. Analysis of an antique ring. 

I had selected for other inquiries a fragment of an elns- 
c tic and flexible ring, which was found with some Romau 
coins in the vicinity of the Rhine* This ring was* made 
with a half-flattened stem, grooved on the outside, and 8 
lines broad. Its exterior diameter is inches, its interior 
It is not soldered* but its extremities, are .90 closed .by 
the elasticity of the metal, that it is difficult to separate 
them. The colour of the metal, in the parts that have 

been 
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been ptrirahed, is very fine. We have no sufficient clew to 
the use of these rings. Its analysis gave till 9, copper 91 .* 

The same proportions ‘ were found in un etastie ring ana- 
lysed by Mr* Mongez, which was found near Bourg, where 
several other Roman antiquities had before been disco- 
vered. 

It is to be wished, that the elastic property of bronze 

should be examined more minutely. 

4* Analysis of a piece of Grecian brass • 

This little fragment, decorated with ornaments, which Grscwn tut* 
was found in Sicily in a Grecian tomb, appears to have 
been a button, or some other ornament of armour. Its pro- 
portions are, tin ) 1, copper 89. 

5. Analysis of antique rivets. 

These rivets were short, and of the thickness of a middle- Antique rivet*. 
&» 7 ed wire. As it was necessary they should be flexible, it 
was requisite, that the alloy should be in different propor- 
tions, that of the tin being diminished. This consisted of 
tin 2*25, copper 97*75. 

(>. Analysis of an antique cup . 

The great number of antique cups and vases fouud at A ntique cup 
different times sufficiently prove, that the ancieuts possessed 
the art of reducing bronze to thin sheets. The cup, pieces 
of which were employed for this analysis, was found in a 
Grecian tomb near Naples. It lias so well resisted rust, 
that its inside has lost very little of its polish. Being very 
thin, I expected to find in it but a small proportion of tin ; 
but I obtained tin 14, copper 80'. 

Comparing the proportions of tin found in the present Antique mr- 
analysis 1 with those of a fragment of an antique mirror, ror * 
which I had already published in Scherer’s Journal, vol. 

VI, and which consisted of 32 per cent tin, and a' little 
lead, we find, that the ancients judiciously adapted the 
proportions of tin and copper to the purposes, for which 
they fcere required. I conceive it unnecessary to particu- 
larly the rest of the analyses I made of pieces of antique 

bronze ? 
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bronze: it is sufficient to say, that, except this mirror and 
the rivets already mentioned, I always found the alloy con- 
tained from i) to 15 per cent of tin. 


7* Analysis of the quadriga of Chios. 


Qiiaririga of 
Chios. 


History. 


Fabrication. 


Of copner 


The proportions of the alloy of this masterpiece of anti- 
quity bear no resemblance to those already mentioned. It 
has been long averted, that tl)ej>e hor w .C3 were the work of 
Lpippus, contemporary of Alexander, who is known in the 

history of the arts ds the greatest master in the execution of 
equestrian statues: but several modern connoisseurs dispute 
this, and say the horses are in <00 clumsy a stjle, to have 
been the work of Lysippus, 

It is admitted however, that they were brought from 
Chios to Constantinople in the reign of Theodosius I. In 
1204, when the croisaders made themselves, masters of that 
city for the second time, pillaged it, and set it on tire, this 
quadriga escaped the destruction, that betel many ancient 
works of art. On dividing- the plunder, the doge Dandolo 
destined these horses for the republic of Venice. Alter his 
death the podestat Martin Zeno sent them to Venice with 
other parts of the spoil, and the doge Peter Ziani orna- 
mented with them the entrance to the cathedral of St. 
Mark. About six centuries after, in 1798, they were re- 
moved to Paris, and placed at the two entrauces of the 
square of the Carrousel. Since that time 1h rt y have been 
brought together again, and harnessed to u chariot, to de- 
corate the triumphal arch in that square. 

These four horses were not cast at once, like statues in 
bronze, but are composed of separate parts, wrought with 
the cbLel, and afterward joined together. The hollows in 
the hind parts are filled with lead, which has assumed its 
shining reddish appearance. These parts are gilt: yet the 
gilding is nearly effaced, though, according to Buonarotti, 
the gold with which the ancients covered their bronze was to 
ours as six to one. 

These hoises were supposed to be of copper, because this 
metal takes gilding bettor than bronze; and I have been en- 
abled to verify the fact on a small piece weighing 40 grains, 
which was sent me. From this it appears, that the copper 

was 
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was not absolute!}' pure, as it contained a little tin ; but the 

oxide of tin obtained from these 40 grs. amounted only to 

0*35 of a grain ; so that, when reduced to the metallic state, wiih a very Mu 

the proportion would be only 7 parts of tin to 993 of cop- tleli,u 

per. This proportion is so small, it may be presumed to 

have been accidental. 

In onr days ifoe u*e of iron and brass has singularly di- Might not 
niimslutl that of ^sliieb v> ,\s so fr^cpi'Mitl employed VJ^p^Ollsly* 

by the ancients. It i* now confined to cannons, bells, and employed for 
statues*. But is it not desirable, tl.at on* copper vessels 1,s VA our 
should he replaced by vessels of bronze or i;/uss, as they are 
less liable to oxidation, and to injure the health? This 
question deserve- to be solved by comparative experiments. 

What ought t( '.mince us to CMumne this important ques- 
tion is, that the ancients '•nap* ^cd only vessels of bronze in 
their kitcheus and cella- in .»* neral, though they were well 
acquainted with the injurii s qualities of oxide of copper 
taken internally. This oxide however they used externally 
for cleansing and healing wounds. According to Aristotle, 
wound* made with weapons of bronze were more easily cured 
than those made with weapons of iron. 

In a note subjoined Mr. Darcet observes, that the metal Metal rf the 
of the horses of the Carrousel, taken as it is, yields copper, ?, l 1 1 ‘ dr,c> °*. 
tin, lead, gold, and silver. If the surface be filed, so as> c d by l)a>cct. 
to remove all the gilt part, nothing is found but copper, 
tin, and lead,'" If a piece perfectly free from ciackd be 
taken, and thoroughly cleaned by the file, it yields copper 
and tin alone: but it is difficult to procure such pieces, for 
the copper is full of flaws, and the mixture of lead and tin, 
with which the horses were partly filled, has insinuated it- 
self into every crack. On analysing some select pieces, ho 
found copper 99*177> tin 0*8<23 : but as sulphuric acid dis- 
turbed the transparency of the solu ion, he supposes a little 
lead was present, and that part of the tin might come fiom 
the alloy of tin and lead, which had covered the inside of 
the pieces he used. 

* Mortars for apothecaries and druggists too arc commonly made of 

>t. c. 

He 



34 KACHAN I'VE IK MICACEOtTS %CtttST. 

Gilding. > * He could not procure a piece well gilt* to examine in what 

way the ^gold was applied; but he observes that the brit- 
tleness of the metal seems to indicate* that quicksilver was 
employed. 



On the black Sandy or Menachanite, found <m the Coasts of 
Liguria: by D. V' iviani. Prof of Botany and Natural 
History in the Imperial Academy of Genoa*, 
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The situation of minerals becomes daily more important 
to be known* as it furnishes the geologist with knowledge 
of importance to the theory of the Earth, and the mineralo- 
gist with characters highly interesting with respect to that 
kind of association, which takes place between different 
minerals. 

The situation of the ferriferous oxide of titanium ha9not 
yet beeu studied in a satisfactory manner. There is even a 
variety of this species, known by the name of menacha- 
nite, which has hitherto been found only in the form of 
sand, and the situation of which is consequently uiikuowu 
to the naturalist. The black sand found on the seasliore 
between Pegli and Scstri, about four miles from Genoa, 
having been analysed by my learned colleague, prof. J. 
Mojon, was found to be true mechanite, of which it has all 
the mineralogical characters. Hitherto it had been found 
only ori the seashore, where it never appeared but after great 
storms, which had confirmed the opinion of its submarine 


situation, and destroyed all hope of ascertaining it. 
but appeals on Iliad visited the shore however several times between* 
afteM-md P e 8^ an ^ Scstri, after pretty violent storms at sea unatten- 
ded-, ' ded with rain, without finding any appearance of iuenaclia- 

nite; on 4 tbe contrary I found a stripe skirting the sea For a 
hundred paces or more, if the storm at sea had Wen jac- 
companied with abundant rain, and particularly if the 


4 Journal dt* Physique, vol. LX1X, p. 214, 


brooks 
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JiWoJt? of Sestri and pegli had inundated this part of the 
pbpre, after washing the surface of the surrounding moun- 
tains: " 

This observation, frequently occurring, led me to suspect, therefore pro- 
fhat the black sand on this shore was furnished by the |? r ^ y t ^ usht 
fountains, that pour their winters into the Varenna, as well mountains, 
as by other torrents running between Sestri and Pegli ; that 
the conflict between these fresh water streams and the wuves 
of the $tprmy sea directed against the shore effected a wash- 
ing of. the earth containing the ruuchmiite ; and that thus 
the mineral was deposited in the form of sand on the shore, 
while the earthy substances, being less heavy, remained some 
time longer diffused and suspended in the seawater. 

This conjecture inspired me with the hope of finding the Torrents 
native bed of the mechanite in the mountains above Sestri 
and Pegli, which form the streams of the Yarenna and Liguria, 
other little torrents, that flow across that shore, 1 deter- 
mined therefore to trace these torrents to their sources, and 
at the same time ascertain the nature of the mountains. 

The torrent of Varenna divides the territory of Sestri 
from that of Pegli. Though dry in summer, it is above a 
hundred yards broad at its month. It forms the edges of 
the plains that border it on both sides, and adds to them 
annually; but it frequently resumes its rights, and destroys 
in a day the work of ages. 

The torrent comes from a chain of magnesian mountains. Mountains 
which shelter the fine plantations of Pegli from the north horn which 
wind, and render its climate the mildest in all Liguria. To proceed* 
the right of this torrent, above Pegli, begins a system of 
mountains of micaceous schist, which runs sometimes into 
shining at others into micaschist. This system is continued 
to the south-west all along the Apennines, [and forms the 
nucleus of these mountains in the western range to their 
'junction with the maritime Alps. It is between Pegli and 
Sestri only that we can properly establish the commence- 
ment of this system; for the slaty schist, and secondary 
limestone, extend from the serpentine chain of Bracco, in 
the eastern range, as far as the Scoglio de St. Andrea, a dis- 
tance of about eight and twenty miles, where they suddenly 

disappear, 
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disappear, and are replaced by transition rocks, till we come 
to* the micaceous schist*. 

I sought in vain for the black annd in the bed of the Va- 
renna. The pebbles with which it is loaded, and still more 
the fine sand and clay, which in the alluvions are last depo- 
sited on the bed of the torreti^ do not allow it to be disco- 
vered. 

I then directed my search to the slope of the mountains, 
both on the side of Pegli and on that of Sestri; to examine 
whether rneehanite were one of their component parts. 

My first discovery of inen^hanite was in the little wood 
Grimaldi, above Pegli, on the right of the Varenna, about 
1 kil* [3278 feet] above level of the sea, and about 100 
met. [328 feet] from the place where the meriachauite had 
hitherto been foundf. 

The night before I observed this a very heavy rain had 
fallen. The streams descending from the mountain had 
furrowed the ground in all directions, and let fall on the 
borders of the furrow s the gravel they had washed down. 
On these borders 1 soon saw the black sand, which had every 
appearance of the mcnachamtc on the shore of Pegli, and 
which was found on examination to be perfectly similar to 
it. 

I then traced this black sand to the beginning of the edge 
of the plain between the foot of the mountain and the sea; 
and no doubt should have been able to trace it to the shore, 
if the cultivation of this plain, and the successive deposits 
of the Varenna, which 1 have already mentioned, had not 
interrupted my search. 

My next step was to examine with attention the mountain 
on the back of which 1 had just discovered the meuachanite. 
It is formed of a micaceous schist, of a silvery gray colour, 
composed of thin laumue so tender as to be brokeu by the 

* The different systems of mountains observed in the Apennines of Li- 
guria, and every thing that concerns the natural history of this country, 
will be displayed in my Tours in the Apennines, which will sooa appear. 

t Here is evidently some mistake, either in the copy, or of the printer. 
I imagine it should have been 327b feet from the slioie, and at 328 feet 
elevation. C, 

nail. 
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nail, though they cannot be detafcbed iu large scales. These 
laminae, in pieces fresh broken, have a silky lustre; and in 
some places they areas finely striated, as if they were formed 
of fibres united longitudinally. The latter characteristic 
and their colour disappear in pieces that have been exposed 
to the air; an oebrey yellow, ^blackish tint, and a gray, 
mingling together, and destroying the primitive colour. 

Particles of mica are seen glistening on some parts of the 
rock: but, beside these detached scales disseminaj.ed through 
the rock, this mineral exists in it in a state of extreme at- 
tenuation, for it products the silvery lustre, which covert* 
the surface of the stone as with a varnish. 

An examination of this schist gave me no indication of 
mechanite, except the black colour, which sometimes spread 
through the interior of the rock, and indicated a kind of de- 
composition ; but hitherto my observations furnished me 
with nothing beyond simple conjecture. 

The formation of an artificial lake above the wood of A cut in the 
Grimaldi, having required a perpendicular cut in the tnoun- diowedTom* 
tain, afforded me a favourable opportunity of pushing my parts of the 

inquiries further. I then observed a kind of stratification in oTdVcomposi- 
the mountain ; but the strata are so disordered, that it is ini- tio11 and con - 
possible to ascertain their general direction. Some veins of raem * - 

quartz run in the direction of the strata themselves. The 
black colour, which ITiad already observed extends into the 
substance of the schist, mixes with a yellow ochre, which 
fills the cavities produced by the decomposition of the stone. 

I examined these cavities with a lens in places where the 
black colour was deepest, and found that this colour was 
produced by a pulverulent substance, in shining, angular 
grains, attracted by the magnet, and in short exhibiting all 
the mineralogical characters of rnenachanite. 

From the pieces of schist, which I had broken off from perfectly w 
the mountain, 1 selected some, that exhibited throughout foundon ihe 1 
large spot9pf this black substance, mixed with the yellow- sho;«, 
ish ochre I have described. These I powdered in a mortar ; 
and from this powder the magnet separated several grains 
of rnenachanite perfectly resembling that on the shore of 
Seatri and Pegli. 

Yol. XXVI. — June, 1810 . II Thj§ 
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ThosI c In no longer doubt, that menaehaoite, or the fer- 
riferous ovide of titanium, enters into the composition of 
this micaceous schist, and occasions its black colour; and 
that it is these metallic grains, which, in consequence of 
t?fe decomposition of the rock, are cashed down by Hie Wa- 
ters, and thrown upon the shore after separation by wash- 
ing. 

From these observations we find, that the granular and 
sandy form, under which menachanite appears, is by no 
ntedns occasioned, as has hitherto been supposed, by the 
action of the water washing it along. We have seen, that 
the menachanite, as soon as it is separated from its gangue, 
appears in the same granular and sandy form as on the, shore 
of Sestri. The situatiou of this mineral thcrcfoie must be 


considered as one of the most ancient among metallic sub- 
stances, since it is found among the component parts of a 
primitive rock ; and appears not to have been in its original 
state even when this rock was formed. Some analogy may 
* ° * be perceived between these sandy grains of menachanite, and 

the gold dust, that was erroneously supposed to be separated 
.from ores of this metal, and mixed w ith sand by the waters. 
But this gold dust has already been fouud in soil brought 
from s'.riv' othet place, which leaves us uncertain as to the 
Other in- period, wuen the gold * a* reduced to this form. I see no- 
stanc' i of nuid «bing to connect tni- singular situation of the menachanite 
tjvercckl! 1111 ftl, y g^dogica! e* och hut the sanity depositions, and 

thin *«Trata of -sand, which the illustrious cle SauMuve has 
fomui interposed and almost mingled with the composition 
of jjiiurti'c mountains. Menachanite, cs well as these 
sands, may have been reduced to granular fragments in some 
more remote ages of our globe. 

Whatever may lie thought of these conjectures, the’ situa- 
tion of me. achamte in the shining schist of the mountains 


of Pegu is established. Thus, since the torch of the natural 
sciences has begun to illumine the land of Liguria, the vi- 
cinity of Genoa has already made known the natural situa- 
Vanolitcin tion of two minerals, the variolite in mount Bamako 1 *, and 

*mnmt Ha- the menachanite, which forms the subject of this paper, 
mazao. 


* Annales thi Ma$6um. 
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Remarks on some properties of Nickel; hy Professor TqvbTE, 
of Berlin** 

The preparation of a needle of nickel for the royal, mi- Needle of 
neralogicul cabinet at Berlin afforded me an opportunity of nickel, 
making a series of experiments on metallic nickel, which 
will not perhaps be uninteresting* The piece of nickel em- 
ployed was fifteen inches long, seven lines broad, and a line 
and half thick. It was dull and rough, with here and there 
a metallic lustre* Its colour was similar to that of silver of The metal 
twelve pennyweights healed red hot. The metal loses but described, 
little of its lustre in the air, and it takes a fine polish. This 
is best effected by smoothing the surface with a fine file, 
then rubbing it on a bluestone with water, and finishing the 
polish with tin putty and oil. Burnishing does not answer 
so well. When well polished, its colour is a mean between 
steel and platina. If heated reilhot, the colour is changed 
to a grayish green, resembling antique bronzef. The in- 
tensity of colour increases in the oxide every time it i$ 
heated, and the nickel loses its lustre. Dilute nitric acid 
removes the oxide, and leaves the metal with some degree of 
brightness. 

In oxigen gas the, metal burns, and throws out sparks ; Burns in oxb 
but some care is requisite, to make this experiment succeed. S en *» as ' 
When the metal, placed on redhot charcoal, is exposed to a 

* Annales de Chimie, vol. LXXI, p« 1G3. Translated from Geh- 
len’s Journal, by Mr. Vogel. 

f Nickel well polished is 'more liable to be oxided by the air than Maybe blued 
iron. But it may be blued over the fire like steel ; becoming first of a like stech 
light yellow* then , a deep yellow, afterward a light violet bine, and 
lastly of a deep violet blue. If the temperature be raised, it becomes 
a blueish gray. The intensity of the colours is not equal to that in 
steel; yet I found this property in nickel very striking. The blueing 
requires a higher temperature for nickel than for iron. Tourte. 
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stream wtigen 5 gas, it is converted into a grayish gveen 
oxide*; 

Ilichter gives the specific gravity of this metal ca^t at 
8.279» and when hammered at 8*660 : l do notf know at what 
temperature; At l0*ReaOta# [34*5* F.], and 27 in; $ lines’ 
[29*4 in. Eng*] of the barometer, 1 found the specific gra- 
vity of nickel slightly hammered 8*402; and thoroughly 
hammered, of which the needle was composed, '8*932. 

^ The difficlty of fusion of nickel is particularly favourable 
to its being wrought. It is ductile and tenacious, and may 
even he drawn into the slenderest wire. Soldering it suc- 
ceeded with me but imperfectly; and l found the rods made 

by Richter not well united, so that it was difficult to find a 
uniform bar for a needle. The oxide that forms at a red 
heat is probably the cause of the imperfection of the sol- 
dering, for the parts overlapping each other may be separa- 
ted without much resistance. When nickel has been ex- 
posed to' a white heat, and cooled, it may be bent like lead, 
without breaking: nor does the oxide form a brittle coat, 
scaling off like that of iron when bent; it is rather pttlveru- 
lent. The metal has but little hardness and elacticity ; and 
on this account its tenacity and ductility are the greater. 
It may be filed, but it wears the file. To work it the files 
should be first soaked in oil. It is quickly heated by filing. 

To appreciate its power of conducting heat, I made an 
experiment with a wire of nickel 7 inches long, 3 lines thick, 
and weighing an ounce and half. By its side I placed two 
a’milar wires, one of copper and the other of zinc. One 
end of each was ins* rted i do a bit of wax, the other into an 
iron ball > inches in diameter. The wax at the end of the 
nickel melted rst; those on the copper wire, and on the 
zinc, 4*^ not me ^ 11 afterward. In the course of my 

* Last winter l arie some experiments on the combustion of nicke) 
in oxigen gas, in the pres nee of Messrs. Baatler, Ritter, Finchs, and 
Horkel; but notwithstanding the fineness of the wire, ami dll the 
care I took, l could not succeed. It merely acquired a white heat. 
>Ve;then placed the wire in contact with a watch* pring. The latter 
burned as nsual, t t e ic^tlonly rppeareu inclined, to burn. In 
fact, it* extremity a rounded to a globule, yet it was extinguished 
as soon* as the spring w is co su e •’ This sufficiently proves the dif- 
ficult oxidability of the metal. Gehlen, 

' operations 
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operations I had frequently noticed the extraofSUnary man- 
ner in which uiclcel conducted heat, and tfeis led me to 
make the above experiment. 

The magnetic effects of nickel attracted my attention, Its magnetic 
and 1 availed myself of the! present opportunity,' to exa- properly 
mine this remarkable phenomenon. Richter has said, that 
nickel alloyed with copper retains its magnetic property; 
and that arsenic, on the contrary, is the real destroyer of 
maguetisin. 1 have no doubt, that arsenic may weaken the 
magnetic power of nickel, particularly when it is in Consi- 
derable quantity: hut I satisfied myself by my needle of not destroyed 
arsoniated nickel, that small portions of arsenic weaken it non^or ^se- 
only slightly. Hence I shall never judge of the purity of nic > 
nickel by its magnetic action. 

On the other hand I found, that oxigen diminished the but dimiimh- 
magnetic property of nickel, go that there was a marked ed oxi S en * 
difference between surfaces more or less bright. The me- its poles very 
tal I used was divisible with regard to its magnetic property differentia 
into two portions: the larger was magnetic plus; the smaller, 
which was about a fifth of the whole, was minus* Between 
the two was a point of indifference. 

I tried the action of heat ou the magnetic power. After Destroyed by 
heating the nickel redhot, 1 found its action evidently weak- heating,, 
ened, but its poles were not changed. Heating it redhot a 
second time diminished its power still more; and after the 
sixth heating its magnetic property was completely destroy- 
ed. A similar effect took place with a powerful needle. I 
satisfied myself of the ease with which this metal ac- 
quite* polarity, by placing a piece within the atmosphere. of 
a magnet of moderate power, which acted at 3 inches dis- 
tance. By this approximation I obtained the same poles as 
before, but of les* intensity* A continued red heutvtaused 
the magnetic property to disappear again. A few blows an d in part 
With a wooden mullet reproduced ^ome slight traces of it j restored oy 
an<l its action became stronger, after the nickel had been for ^ mg * 
forged on the auvil. 

, dqes not appear probable to me, that the metal, after its polarity 
being reduced, should acquire polarity without the applica- probably w> 
tion of a magnet. The conjectures of Richter too appear to re * * 

npes Wcorfclusive, when he examined the magnetic power of 

nickel 
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flick eV in grains by bringing near them a magnet, which 
would necessarily render these grains magnetic* * It appears 
certain, that it is more difficult to deprive nickel of mag- 
netism than iron* It would be interesting to science, to exa- 
mine whether the variation and clip of a needle of nickel be 
Us dip the the same with those of a needle of steel. I found the dip 

«sm«as that of 0 f a needle of steel similar to that of a needle of nickel 
a steel needle* 

touched by the magnet. They were both to the north. 

■ •*** . 1 1 - . - — - - - - , r 
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V. 

Abstract of a Paper on the Tenacity of ductile Metals , the 
Changes of Density in Lead by the Operation of Pressure , 
and llie Action of distilled Water on this Metal, read to 
the Physical and Mathematical Class of the Institute , by 
Guyton Morveau*. 

Tenacity of The author of this paper having observed in modern 
re.tly stated. " wor ks °f the highest estimation expressions of the tenacity 
of some metals very different from those he had deduced 
from his experiments, published in the 25 th volume of the 
Ann. de Chim., deemed it of sufficient importance to insti- 
tute a new examination, and to add at the same time the 
observations he has since collected for completing the sy- 
noptic table of the distinguishing properties of metals, 
which he had drawn up for bis course of lectures at the 
imperial polytechnic school . Not that he thinks the maxi- 
mum of this force of cohesion of metals should enter into 
the calculations of artists who employ them ; for it is well 
know#, that the accidental imperfections, which always 
more or less facilitate their rupture, oblige them to have re- 
course to larger dimensions; but it is not the less true, that 
the known ratios of their tenacity are of use to determine 
which should be preferred, and afford an important test of 
their purity, and the quality of the manufactured metal. 

' With regard to copper, platina, silver, gold, and iron, 

, 4 

* Abridged from the Annaica do Chimie, voLLXXf, ■ 
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the author's experiments agreed with those <4 ;.pr, Thom- . 
son i but with respect to other metals he ditie%f$o«» him, 

Tlie examination of the tenacity of zinc appears the more' Zinc deserving 
to deserve attention, as it appears to he in contemplation dlulUlolu 
to substitute it for lead in coveting roofs of houses; and a?* 
ofi account of ils greai disability, it was considered by 
Smcatou particularly advantageous in the construction of 
compensations for timepieces. * 

Mr. Morvca u has cvmiiupJ it indifferent stales: lie trir»d Examined In 

a bar of forged zinc purified by Mr. Vauqueliu, sheet zjpC'^ l ^ rerU!>tatcS ' 
from Limbourg given bun by Mr. De&eotils, and zinc la- 
minated aud drawn into wire by Messrs. Praireaud l’ournu. 

The expression of the resistance, which was the mean term 
of eight experiments, places it immediately after gold, as 
in the following table. 


A wire of 2 niillim. [0.787 of a line Eng.] 


in diameter of iron supported before it kiJ 

broke a weight of 24 j*659 

Copper 137-809 

PJatina 124*690 

Silver 80‘OOtf 

Gold 68-216 

Zinc - 40700 

Till 15 740 

Lead (calculating by the dimensions at 

the point of rupture) 12*555 

(calculating by the dimensions be- 
fore it stretched) 5-623 


Table of the 
. tenacity ofdtf- 
Ibs. avoir. f ereUL metals. 
540*250 

302-278 

274*320 

187*137 

150*753 

100-540 

34-630 

27-621 

12*371 


The author would have included nickel in this tabltvpow Nickel, 
admitted into the class of ductile metals, and tin* 5 tenacity 
of which Mr. Richter presumes must he very conside^; ie; 
but the trials to which he subjected it gave oui , a tenacity 
of 47*67 kil, [104*875 lbs.] for a wire of the above diame- 
tgr. ? It is true the piece he tried, which he had from Mr. 
Vauquelin, aud which lie considered as pure, did not exhi- 
bit in the process of flatting all the ductility, tha; Mr. 
Richter announced; whence lie inferred, time we must wait 
for morj decisive experiments, before its place in the tabie 
can b^^olutely determined. 

Two.; 
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TENACITY OF DUCTItB MBTALS. 
ob^^pions, that offered themselves to the author 
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his inquiry, led him to some researches, 
that form important sections in his paper* 

IVnMtyoflead The first is the diminution of the specific gravity of lead 
ft!uting, hWl ty ky the process of flatting, confirmed by numerous experi- 
meuts of Museheubroeek, and which Dr. Thomson has re- 
lated, at the same time confessing, that the cause still re- 

rnaii^ft unknown. Mr. Morveau was particularly induced to 
s cleanup this anomaly, as in a paper in the 2d part of the 
feM$p*oir» of the Institute for 1806 he had recorded a fact, 
^$[}ch appears contradictory to this : four men mere unable 
to ram home a camion ball surrounded by a ring of lead. 

Having verified this diminution of the density of lead, 
and determined with precision the circumstances accompa- 
nying it, when extended under the hammer, passed between 
rollers, drawn out us wire, and struck with the engine ; he 
perceived, that this effect took place only in proportion to 
the facility with winch tins metal softens, this •occasioning 
tJie metal to escape from the pressure, even when struck in 
a collar; as was cleaily shown by the quantity of the metal 
unless it is that rose at each stroke. He was resolved however to obtain 
au” 1 Cd ° n a m0re ^ lrect P roo *» by stamping plauchUs of lead in a 
very strong collar, in which they were completely confined 
between two plates of iron. In tins way their density was 
gradually increased from 11*358 to 11*3&8. Hence it is to 
be concluded, that lead, when confined in a place from 
which it cannot issue out as if it wore fluid, is susceptible, 
like other ductile metals, of a d< gree of compression, which 
^teBbga/jits particles nearer togethei, and increases its specific 

«lpy- 

1 The second phenomenon, to which the author’s attent’on 
wusjballed, was the very speedy action of water on lead; 
the distilled water, in which it was suspended from the hy- 
drostatic balance, soon acquiring a ini Iky aspect, and a 
white flocculent sediment being ut length deposited in it. 

He satisfied himself by a seiies of experiments, which he 
gives with their results, that distilled waiter acts ob lead 
spontaneously, and without the assistance* of agitation : 
that this action takes place even on lead revived j$rofh the 
muiiate ; that it occuis with water distilled vessels, 

a circum- 


Leari readily 
dissolved by 
pure water, 
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* circumstance that excludes all galvanic Mtilfeiice : that 
it 'ceases, when this water has been deprived^PffSt b^ boiV- a* long as the 
iog, or by exposure to the vacuum of ah airpump : that it ^y e ai r C .° ntai11 ^ 
stops, when the air the water was capable of furnishing is 
exhausted : that it recommences, when air is restored to the 
water: that the presence of any neutral salt, as the sdl- but not/m wa* 
photos, nitrates, muriates, in ever so small a quantity, as 
for instance 0*002 of sulphate of litne, is sufficient $0 ob-salt. . 
struct this action: and that to this is owing the preservation 
of lead without alteration in the water of the S ei 1 * * 

well-water, &t\, whether in open or in cohered 
lienee this metal may be considered as one of the most ac- 
curate tests of the purity of water, provided the water con- 
tain no salt with excess of acid. 

With regard to the nature of the product of this action, Th« product 
there is a manifest oxidation of the metal, but without any 
decomposition of the water; different from that of iron, or 
of zinc* ‘which takes place in common water as well as in 
distilled>;water, and even in that which is totally deprived 
of air. It is not a simple oxide however : its lightness; its 
flocculent form; its silvery lustre; the crystalline points 
perceptible on the surface of the sediment ; the state of 
litharge of a* golden yellow, which it assumes when heated; 
the rapidity with which the approach of a hidrosulphniet 
gives it the appearance of a gahena in shining scales; and 
lastly the drops of water, which the heat of the snn extri- 
cates from it after itjjjius been long dried in the open air, 
with the little effervescence it produces in acids ; lead the 
author to suppose, that this product is of the a * IS probably * 

hydrate. hydrate. 


VI. 

Improved mode of preparing Phosphorus BottlJb* 
Letter from a Correspondent . 


In a 


Shc 


IOULD Mr* Nicholson think the following observations 
worthy a plade iir bis valuable Journal, they perhaps may 
tend a difficulty occasionally experienced by indi- 

prosecution of ^favourite study. 
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Improved * be acceptable jto^ Gi Q* yob XXV, p* 

be^^ised of a method of preparing a phosphorus 
phoru? tattle*, bgtfcle* which is in a considerable degree free . from the in- 
convenieipjeattendingthose prepared according to 'the me- 
thod made use of by him. 

Phosphorus, cut into small pieces and mixed with quick 
lime in powder, answers the purpose very well. The phos- 
phorus should be carefully dried by filtering paper, a thin 
,/ »li<?e b«iug cut may be divided into as many pieces as can. 

;^0£$tiously be done, and each piece introduced into a, 
bottle, with as much lime, as will surround it. Time 
slacked in the air, and submitted to a strong red heat, in a 
black lead crucible for twenty minutes, is in u good state for 
the. purpose. 

The bottle, when full, may be exposed corked, to the ra- . 
diant heat of a fire, till some of the pieces of phosphorus 
, have, assumed an orange tint, it will then be ready for imme- 

diate use. lint the heating is not absolutely necessary if 
the bottle i6 not wanted for immediate use, aud it will con- 
tinue longer in a serviceable state. 

It is almost superfluous to observe, in using the bottle 
the mouth should be closed with the linger as soon as the 
match is withdrawn. 

Bottles thus I have been in the habit of preparing a bottle bv this rae- 
prepared may thod, at the conclusion of winter, for the purpose of light- 
quently dur- a ^ am P furnace during the summer months, when I bad, 

ing four or five n%t convenient access to a fiic. ’A yarrow quarter ounce 
bottle? has generally continued serviceable four or five 
though very frequently used. 

LatUxtster, 17 (h March , 18 l<>. p # . 


VII. 

Remarks on Professor Leslie's Doctrine of Radiant Heat;, 
u nth Experiments to show , that Caloric can pass through 
f transparent Media without heating them . By J. D. iVlix- 1 
CpCK, Esq. 

J* ./ (Concluded from page 78,/ v 

JL Proceed, Sir, to offer far your consideration , m few ofe»« 
gerv&ttopson Mr. Leslie’s ej^jeriments, and oamj 

n: , 



ON RADIANT HEAT* 


I Of 

I( a* Mr. Leslie affirms, caloric never paasre^tbrongh a Caloric passe# 
medium without first raising its temperature* blackened par^nmedST 
glass, used as a skreen, shou ld affect the thermometer ki a without falsing 
greater degree than plain glass : for by blackening the stir* tem P cr * , “ 
faces of the glass both their absorbing and radiating powers 
are increased : but we find by Exp. 2d and 4th, that the 
thermometric rise with plain glass is more than twelve time* 
higher than with blackened glass. Exp. 5th and 8th, how- 
ever, afford yet more satisfactory evidence of the calorific 
Kays passing through diaphanous bodies independently o£ . 
heating their substance. Another argument in opposition 
to Mr. Leslie’s opinions, if more were requisite, might be 
drawn from the results given in Exp. pth. If his position 
were well founded, since the effect with plain glass is to the 
effect with painted glass a9 7 to 5 ; and since, when the hot 
flask is removed, the painted glass produces ail effect as 15; 
the plain glass should produce an effect as 21. But when 
the primary source of heat is removed, the effect of the 
plain glass is to the effect of the painted glass only as 13 
to 15. 

It is an indubitable fact, that, when a transparent sheet 
of glass is brought near to a hot body, it will have its tern* 
perature augmented ; but the fairest inductions from my 
experiments warrant us in concluding, that the use of the 
thermometric fluid is not solely, or principally, rcferrible tp 
this secondary source of heat. 

Mr. Leslie’s portion* however, holds perfectly true with but not 
respect to the action of opaque skreens. It is rendered pro- ouTqu^mcdU. 
bable by every experiment, in which they were employed; 
and' is satisfactorily proved by Exp. 6th, 7th, and 9th. 

This leads me to notice the results of Exp. 2nd and 3rd. 

When ah opaque skreen is interposed between the thermo- 
meter end the hot body, one surface of the dcrecn absorbs 
caloric from the hot body, the other surface radiates to the 
thermometer. The most considerable effect, therefore, 
should be produced on the thenuometer when a skreen is 
used, the surfaces of which are best adapted for absorbing 
end for* radiating* and the substance of which is the best 
cptf^detor o£ caloric. In the two former qualifications the 
qppjirfgd'tto 'And the painted glass are on a pur ; in the lat- 

* - ter 
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tetthe p«ig|td lin has the decided advantage: yd in Bsp. 
4f(id { fee ’thermometer indicated a higher temperature then 
itf Exp. 3rd. I consider this unexpected result as depend* 
log* oo the great difficulty of so completely painting the 
sur&cerfof the glass and of the tin as entirely to destroy 
<he transparency of the one, and the polish of the other. 
iattcSheat ^ ^ arn ^ rom Exp. 12th, that, when a single mirror is 
paves through employed, and boiling water is the source of heat, calcine 
doea^not pass more readily through gl iss> than through an 
tranipat^t«ii5qwe body , and Mr. Leslie’s experiments show, that, as 
tP skretn is removed fiom the hot body, the t fleet on the 
thermometer diminishes, und^ at 1 i-»t entirely disappears* 
But even these results admit of expluiation on principles 
very diffuent from those assumed by Mu Leslie* 

Attempt to We well know, that diaphanous media always Intercept 
explain this. a nu mbei of the calo»ihc ra>s; aud may therefore faiily 
conclude, that such media otter a lesistance to the passage 
of caloiK. It stuns to me reasonable to suppose* that it is 
b) their momentum, that the ra)S of cahmc overcome tba*» 
resistance, whence 1 intei, that a perpendicular duectioms 
that most fa\ouiable for a ray ot caloric to impinge on the 
surface of glass that it may pass through its substance; and 
conclude, that the gieatei is the angle of incidence of a ray, 
the less will it be able to ovneome the resistance offered to 
Ita passage. When a single minor is emploj ed comparatively 
few calorific rajs impinge on the surface of the glass in such 
41 dnection as uiables them to overcome the lesistance; too 
few sensibly to attic t tie thermomcUu Of the rays not 
transmitted some will be reflected, some will be absorbed 
by the skreen , its ti ttipei »ture will be nosed, and it will 
consequently radiate caloric to the theirnometcr. W hut 
theiefoie wcopcr tt without innroi, the thci mometer seems 
to dtn\e its tunpeiatuic immediately fiom the iptciposed 
skreen, wlnethei it be pi in oi painted glass. But when we 
employ two mnrors, a number of ia)8 aie mad* to fall per- 
pendiculaily on the suif»iee of che skieen, they are tfonp-t 
muted b) the plain glass; they aie intercepted *tbe, 
j^nted gla e s. Menoe, in Experiment pth, ^ith p4pi$ glass 
the therruometei rose as 7> with painted glass Quff m &• 

# Y*t 
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Yef ttmt the pairited glass is more heated than the 

pfAfifl/, ft>r the hot flask tieing removed, the pointed glass 
skreen occasioned a Yarthfev'me as 15^0 plain glass as 13* 

l*he'best theory of the radiation of caloric supposes it "to Theory of ra. 
arWfc from the repulsive force, which prevails between the^ iam 
particles of this fluid, jrom which property it is projected in 
right fines from every body in which it is accu emulated. Now 
as diaphanous bodies admit some rays of caloric to pass Thehlgher the 
through their substance, and intercept others, it seems a *? m ^ watUTC 

probable conjecture, that all the rajs of caloric have not tftfe wdi be detain- 

sAtie degree of velocity; and that, the higher the tempera- cdmad, ?l )ha “ 

A , . . , , „ . . . aaous medium. 

tote of a body is, the gieater number of rays will it pioject 
with such a velocity, as fits them for passing thiough a dense 
medium. We might therefoie with much reason suppose, 
that a certain number of calonfic rays projected fiom a 
burning candle, and falling perpendicularly, or nearly so, on 
the surface of a sheet of glass, would penetrate its substance: 
that from the boiling sulphuric acid fewer would hate the 
requisite degree of velocity ; and fiom the boiling water 
brill fewer. On such an hypothesis we can readily explain, 
why with a bui ning candle the thermometer is brought to a 
higher temperatuie than the plain glass scieen; why with a 
flask of boiling sulphuric acid and water the theimometer 
and scieen are at nearly the same tempeiatuie; and why 
with a flask of boiling water the screen is hotter than the 
thermometer, ^ 

Mr# Leslie, having convinced hixnself, that the calorific Mr. Leslie’s 
lay does not pass through a sheet of ice, considers this fact not 

as an additional evidence of the tmth of his position. — But conclusive, 
it surely cannot be admitted as such. Experiment proves, 
that water in its fluid state stops a consideiable number of 
the calorific ra\ * emanated from the sun, winch we have rea- 
son to believe travel with greater velocity than those pro- 
jected flrom bodies artificially heated. Besides, when water 
freezes, its particles take on a ciystallized arrangement; the 
^alid* mass becomes porous, whence it is less adapted fo, the 
tra%W&$i6n of the calnufic tay, and will no doubt be, fiom 
ttfdfthifb^ause, less pervious to ladiant calonc. But the 
exWjWent jvas made with a single lefkctor, and it h«s been 

aheajly 



q|#«4)r thfl^tb *hi? apparatus the then»Qtoc£etJS 

^mediately a#<&tedby the screen, which however affords 
nosAip^ort toMr. Le^Iie'ageneralpoaitioiu 
fife^peri- .4^ Mr*, Leslie considers his 10th as an experimentum cru« 

which establishes his theory beyond the power ed con- 
tradiction i 1 would occupy a foment of your tivxla in ob- 

servjtig, that although we atimit, that, when,* single reflec- 

# tor is used, the thermometer derives its temperature ini me* 
.^jjiately from the skreen, and that the compound skreen is 
( ;^ated much sooner when the glass surface is opposed to the 
Jft^body<than when the metallic surface is; yet we by no' 
means find ourselves constrained to adopt Mr. Leslie’s by* 
pothesis for explaining the radiation of calpric; as it v&$b 
not on these facts, but on the general conclusion deduced 
from them-— That calorie passes ‘through no medium inde- 
pendently of raising its temperature. — A Conclusion, which 
does not necessarily follow from any of the facts or reason- 
ings to be found in the experimental inquiry, and which, 
from my own observations, I feel myself authorized to re- 
ject. 

I am inclined to.think, that, had Mr. Leslie’s experiment 
turn crucis been made with two reflectors, and had he noted 
the time occupied by it, he would have obtained results si- 
milar to those which he Ims related p. 35 of his book ; and 
they would have admitted of easy and satisfactory ex- 
planation on the established principles, which Mr. Leslie 
considers wholly union tided, but to which, on account of 
their simplicity and apparent truth, I confess myself at* 
tached. 

,1 pointed out in experiment 10th and 11th, that the tber* 
momtter is differently affected as the blackened or the plain 
surface of a sheet of glass is opposed to the hot body. Yet 
in both experiments the matter of the skreen is the same; 
and the radiating and absorbing powers are nearly equal. I 
think the phenomenon may be explained in the following 
manner. Mr. Leslie’s 4th experiment shows, that the ealq- 
ri£c rays are reflected only from the surface on wbiph they 
itfcpinge ; the degree or reflection froip a glass mirror being 
always the same, whether the back of the fpiyror was sib 
vered, preserved clean, or ground with sand or emery*. r Jt 

seems 
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seeing th£r£fi>re a fair coftofri &l6n , tHiitth e calorific riy, (pro- 
jected from bodies artificially heeded) after passing through 
gla^ r'armol be made 'to return again by any sUbstanee 
placed on the opposite surface of the glass. In experiment 
10th’ *he bhck air fare absorbs as “ini eh c alorie us from its 
iistture it is qualified fo dd; the akretui has its teuipeftttife 

raised a inlaid mnrihwof degrees, and twonuK a source 

of heat to the thermometer. Bit. m expi- irtient 11th some 
of the calottfk* v avs arp immediately absorbed by the glass 
/surface: o* icr* .ass through the substance of the glas$, v 'but 
* b #re intercepted by "the painted surface: and not being re- 
turned thiougn the u Iterance of the glass, they must assist 
^^Vaising the --tempera tu *e of the whole skrecn, which will 
4p6ii$eqhently U'come hotter in this than in the former expe- 
riment. 

I trnvt, Sir, the experiments I have detailed will be suf- Radiant caloric 
ficient to satisfy you, that radiant caloric, under favourable 
circumstances, penetrates glass, and perhaps other diapha- wll hout heat- 
nous media, independently of raising their temperature. ling them* 
shall be glad to hear of their being repeated on a more ex- 
tensive and varied plan ; and regret the want of leisure, 
which'for the present prevents my farther prosecuting this 
interesting subject. 

J have the honour to be, Sir, 

Ynir most obedient servant, 

jVb. 99, Nicohon Street, Edinburgh, J. D. HVIAYCOCK. 

April the 5th, 1810. 
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Oa the Acrid Principle of Horseradish ; by Mr. Einiioj*. 
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WO pounds of the root of horseradish, dug up in the Horseradish 


mouth of October, were rasped, and the pulp di»tilled?on 


root distilled. 


* Amialea do Chim. vol. LXK, p, 1 & 5 . Translated from Gehlen’s 
journal. 
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V jrfkopi t&f quantity of ten dtops ^f'*b I^Wiftl od,' of *{$)# 
* of the consistence of o^fimwnon , Was found 

M bottom of tbe phial. Its smell was intolerable* but 
*1y feimdai to that of hoiseruhsh root fresh 
Its taste was at 0r»t sweetish, like that of othftf ClD 
but it left % burning acrid sensation behind, and the pa 
the tongue and lips touched with it beum^* very red’* 
inflamed. A drop of this oil on a pane of glasses 
quickly volatilized at the temperature of 12° R. [$<&*¥,% and 
Alls the room with a strong smell of horserad*slv h falls to 
the bottom of water, but mutes with it op shaking, and 
forms a milky liquor, like that obtained by distillation. Al- 
cohol dissolves it easily and completely. 

The distilled fluid is not altered by any reagent, except 
the niiiate of silver, and acetate of lead. The first changes 
if brown, and throws down a black piecipitate* the second 
S^pfeiiu jniT* produces a browrntsh precipitate, indicating the presence of 
sulphur, which Gutret and Tingry *had likewise found in 
horseradish. The water saturated with essential oil com- 
ports itsejf fa the same manner. 

Tunpwty loon The distilled water, or that saturated with oil, if exposed 
*f*p***m no- lathe air, soon loses its pungent smell, and retains only that 
|a* ** ***** of tjumipa* but in close vessels it preserves its strength for 
years* Havh%le% a poition of thfi distilled water, with a few 
drops* of the oil at the bottom, standing iq a phial for a 
twelvemonth, in a cool place, the oil bad disappeared, but 
&Qtpe small shining needles of a silvery white w erefanaed. 
““ slE Collected, but the quantity wi» so «fkfeft*£ WflW 
*%ejn* accurate analysis of theiqf rttHm t%mMk 
whether they were benzoic or Oampfam#* 

:«fa when dned had a *tiong st$ * 

;ale4Ai fcroat. They diftolvi 

in qta||*L In a spoon over 


Water. 




ANALYSIS OT Tfc* ]]3 

they melted, and diffused* #frong smell of lwrs$r$dish» suc- 
ceeded by a smell of peppermtut* and lastly of camphor. 

As the heat increased they wei e entirely dissipated. 

The horseradish remaining in the retoit, being mixed* with 
wnjkr, yielded a few more drops of oil, and a distilled wa« 
ter, with all the properties mentioned a bow*. 

I tpuat <>b$ei ve, th«$, hating subjected to analysis some P$ep batted 

fciould, dug up fro® a depth ot twenty feet, 1 obtained an 

Umfftouiacal water, hkliogen gas, and carbonic acid. This Smell of 
compound gas lost its fetid smell, and after a time srodt led horwadwh* 
like horseradish. The watei letnaining in the jars in which 
this gas lrul been collected threw down a black precipitate 
with solution of silver, which appears to indicate the pre- 
aenee of sulphur. 


IX. 


Analysis of the Galvanic Pile . By J. A, De Luo, E$q. 
F* /?. S* 


Part I. 

Xn Jamnrv 1806, I had the honoui of presenting to the Wotk< on 
Royal Society two works, connected with each other bvthe 
common object of meteoi o/ospy, published at Pam in 1S03 
and 1H04, under the titles of Inti od action d la Physique 
terrntre paths FI aides expansible s $ Traite Eftmentaire ? nt 
Je Flttide ihdro-nahaniqtte. In thclattu of the**e woiks I 
chad moved, by direct experiments that it was the eteetfii fhptikltf 
fjtvtd ltwelf, which acted m the yafaemic pile; b at that it un- 
i derwent theic a modification, which made it pi od ure, with 
up excessive!} small quantity, some effects, which else it 
c^ldmot produce but with a very great quantitv 9ct in mo- 
4 tk>u by th$ discharge of the Leyden vial, and even of hatte* 

( ries, This* fundto^ntwl proposition was established ij» mjr 
J work bv a particular mode of analysis of thl Vflbcts tif tW 
pi/e, which however other aiocations Obliged publish » 

unfinished, bife expressing the hope, that $ me ttfaftff *%pe+ 

Voi*. %%Vl— Jwp, i*io. t V * rimenp* 
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theory. 
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analysis of the galvanic file. 

riroentsd pinlosopher would take it up and follow it ; which 
has not been the case. 

In I807 j 1 saw in Part I of the Phil. Transactions a 
Baker ian lecture of Mr. Humph. Davy, on some chemical 
agencies of electricity, which revived my attention to this 
subject. The very ingenious and interesting experiments 
which distinguish that paper arc well known, and my praises 
would add nothing to those, which it has deservedly re- 
ceived ; but a theory was there introduced, which l consi- 
dered as involving the electric phenomena in the thickest 
veil, and this was my motive for rosuiuinir the above expe- 
riments. Air. Davy supposes a positive and a negative 
energy, as belonging to distinct substances, constituting a 
class of general causes ; and in p. ;j;b after having specified 
some of the bodies to which lu* attributes tin a* different 
agencies, he concludes thus: “ In the present state of our 
knowledge it would be useless to attempt to speculate on 
“ the remote cause of the electrical energy , or the reason 
<c wh> different bodies, after being brought into contact, 
“ should be found differently electrified ; its relation to chc- 
te mical effects is however sufficiently evident : may it not 
“ be identical with it, and an essentia / property of matter 
Tutored in liacon’s school, I have found in the long 
course of tny study of natural phenomena the profound 
wisdom of the following passage, in Ills immortal work 
De Augment is Scicntiarum , lib. Ill, cap. V. Speak- 
ing there de occultist & specified proprictatibus, which he 
considers as belonging to a sort of m/agio, the offspring of 
false metaphysics, he says: “ Priinum enim intellectual 
« htitnanum in soporem conjicit, canendo proprietaUs spe- 
« cificas & virtntes occult as, Ik tanqumn coelitus deiuissas, & 
“ per tradition um susurros solnmmodo perdiscendas: unde 
" homines ad veras causas erueudas non amplius excitantur 
t* & evigilaut, sed in hujusmodi otiosis & credulis opinioni- 
u bus acqniescunt; deiude vero iunumera coramenta, & 
“ qualia quis optaret maxime, instar somniorum, iusinu- 
“ ant*.” 

There 

* « First it throws llie human understanding; into sleep, lulling it 
with sounds of specific qualities and occult virtues, as if they came dow» 

froia. 
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There is not m the whole field of natural philosophy an 
object, 10 which the application of this warning of a true 
philosopher can be of greater importance, than that under 
consideration. Such formula as Mr. Davy employs in lieu 
of causes may appear satisfactory within trie narrow limits 
of the experiments which he describes; but all U,e sponta- 
neous phenomena of our globe, in which. the electric fluid 
is concerned, are thus thrown into the back ground, and 
never noticed. There is evidently, however, no grenler 
agent in these phenomena, than the electric fluid , which 
Mr. Davy never considers as a substance*, hf speaks only of 
electricity, of electric energies, which arc empty words in 
themselves, when supposed to imply the idea of causes; 
while tdl the meteorological phenomci a proclaim a fluid , 
the chemical afltuitis* 01 which, aln ady manifested, open 
the road to the most important i uj units. 

This consideration was my principal motive in resuming 
the analysis above mentioned : i i -*.h ?J aid, that i had not 
pursued it so far as I >n\v i* possible, but far enough to op- 
pose th erroneous com iusioi.j, into whi:h Mr. Davy’s ob- 
scure principles had ted him, with respei I: to the mode of 
action of the galvanic pile ; a:.d continuing that analysis by 
an umiderrupled scries of experiments, l arrived at the fol- 
lowing pro* o-dtiiMs, as conclusions of the whole. 

1 . Posit tre ai d negative in electricity are mere relations 
to a certain standard, concerning the distributions of the 
electric fluid among bodies, with which relations no chemi- 
cal effects are connected. 

2 . The immediate effect of the combination of two pro- 
per metals in the pile, and of their repetition, is to accu- 
mulate a certain quantity of electric fluid on one half of the 
length of the pile, which the other half loses. 

3 . When the two extremities of the pile are connected 
together by conducting substances, the above property of 
the pile produces a circulation of the electric fluid , passing 

from Heaven, and could not be learned but by the whispers of trudi- 
lion : whence men are no more solicitous in the discovery of test 
causes', they acquiesce in these idle opinions, and hence numberless 
gratuitous coinuicnts, Which, like those on dreams, every man may 
apply as he wishes. $ 

l 2 
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Constant] f#bhv the srde on which attends toaccuimilate, 
tothfc other side, whore it compensates the deficiency tend- 
ing tdrOcur: — 1 * / :4 

* 4. * Tilts circulation of the fluid produced by a proper as* 
sbeiati$ti ‘of nietdis cnn exist in the some quantity, with 
thfesame number of pairs of metals, without either ehemi~ 
eel effects in the circuit, or the shock . 

8. For the production of these phenomena it is necessary, 
that a liquid , Wing introduced between the two metals , a 
be produced on them. In this case, the electric 
Jfld^circulating through the metals is modified* bnt its mo* 
Aificaiion is different according to the* liquid : with pure 
water , there are chemical effects in the circuit , but no a/iod!c 
is felt; the latter requires, that the circulation be produced 
by an acid. 

deduced fmm Such were tire conclusions deduced from the experiments 
experiments. re | ate< j j n the paper, which 1 delivered to the HoyaL Society 
the 80th of May, 1808; but as this and a following paper 
have not been admitted into the PhiU Transactions, 1 shall 
resume here the same course of experiments and deductions, 
but fey more direct steps, being enabled to do so by the 
progress of my researches from that time. For this pur- 
pose l shall begin by explaining the reason of the plan 
which I have followed in this inquiry from its beginning in 
1800. 

KeMonofths If we consider a mounted pile without taking notice of 
plan pursued. i ts extremities, we see a repeated association of three con- 
stituent parts, two metals and wet cloth or paper; which l 
shall name silver , zinc , and wet cloth , as they were in my 
fundamental experiments. By considering this, com position 
of the pile* the leading circumstances for me were, first, 
that its effects increase with the number of the repetitious of 
the three constituent parts; secondly, that the whole toge- 
ther forms.a conductive coltimri. These circumstances con- 
cur to point out some cause, which accumulates at the ex* 
tremiVies of the pile the opposite effects produced in a cer- 
' tain ternary association of the component parts : but . which 
is vthat association f In reflecting on t.hi^ question 
Vonvinced, that, till it was decided, th e mo^ of acii&n of 
' iiwpite would* remaiu entirely unknown! * * - -* . ■ 

The 
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t ff, 

T ho fate may be considered as divided ioko40mry groups Arrangement? . 
raufor three different «8^ets.~l.; ^4?/c*and silver and wet ternw/groups. 
cfofA placed between them. — 2. Zinc and silver in i fyytual 
Contact with the wet cloth on the side of zhie*~r&. ZJnc and 
silver* still \n~mutual contact, but the wet cloth on the side 
of stiver. On this, two questions arose in my mind ; fiipt, 
to which of these ternary groups are owing the accumulation 
of the electric fluid on one side of the pi/e, .fend increase of 
its deficiency on the othe**, which become greater with the 
number of these groups? Second, what is the cause^thfit 
so small a quantity of electric fluid, set in motion by^the 
pile, produces effects, which require so great a quantity of 
the sum e fluid* when put in motion by any other means hi- 
therto known ? 

On the first queftion, supposing the conducting faculty of Separation of 
the pile to be the cause of the accumulation,; of the opposite these to disco* 
effects produced on the electric fluid , I concluded, that active. 1 ^ ** 
small metallic conductors placed between the really efficient 
grfatps would not disturb the effects : but that, if these 
conductors were so placed as to produce separate ternary as- 
sociations different from that to which the effects are at- 
tached, the latter would cease. 1 Consequently that by ef- 
fecting the three different divisions of the pile by small 
conductors , I could not fail to discover the efficient groups ; 
a knowledge which might lead to resolve the. second ques- 


tion. 

When I proceeded ii\ this plan, I soon found, that nojieceasary hu 
deep analysis of the operations of the pile could have been struments. 
obtained without these admirable instruments, the gold-leaf 
electroscope of Mr. Benpet, and the condenser of Si^. 

Volta. So minute are the quantities of electric fluid ne- 
cessary to be observed in the course ‘of these experiment^ 

. .The necessity of having gold-leaf electroscopes directly Apparatus 
connected with each extremity of the pile , dete npiped the tocribei * 
form of t ,the apparatus which I need for these researches, 
which is represented in Plate III, fig,. I ; it consists of Uyo 
4 i;mlar/rame.¥, whicb may be used separately for other pur- 
poses ; but for these experiments, they are fixed Oh the 
satQe^bpardftiaqd they form a pile divided into two columns 
A and B. ithe frame of each column is composed of three 
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de- gft&t rods, c^ered with insulating vaihhh, and the assem* 
blage of group# contained in each frame rests at the bottom 
on 'small insulating pillars. The space within the glass 
rods (except a smatll part, of it at the bottom, in which a 
section of pinks is represent) is, in the figure indicated 
by only a dotted tine; because it varies in height, in' the 
course of the experiments, according: to the number of the 
groups and theif arrangement. The order of succession in 
the associated plates of the diderent metals being inverse in 
thJjM^posite columns! these are connected together at their 
lowf' parts by a brass slip d, which becomes the middle 
point of the pile, and its extremities are tons transported to 
the tops of tiie colamvs . 

The upper part of each frarr-o is constructed in the usual 
manner; the three glass rods passing through a piece of 
wood, where they arc wedge*!, in Older to give to a screw, 
which parses through the ( ieee of wood, the power to press 
on the groups at the different heights which they attain, in 
different stages of the experiments. With each column is 
connected u go 1 d- leaf electroscope, movable upon a wooden 
tocI : from its top project.* a brass spring, which p*o v.s ou 
the top of the coki.au, in order to secure a real contact. 
When the gold leaves divert, aid i| is wanted to know 
whether the divergence is positive or negative* the electro- 
scope is lif.ed no only so far as to separate it from the pile, 
and is then tried in the usual manner. 

With respect to chemical effects in the cir mil , I shall 
confine myself to those which were first obsenr-d in glass 
tubes filled with water , at the opposite extremities of which 
enter wires, the latter serving to connect thevwater with 
the extremities of the pile. I made these .experiments with 
different kinds of wire, but in the main course of them I 
used brass wires: thus, while inflammuhk air proceeded 
from one of them, calcination took place on the other: these, 
arc the only effects which will be considered in the follow- 
ing experiments. F*.r a puip sc which I shall explain, I 
. placed two of these tubes in the circuit , connected together 
in their lower parts by a brass ring , as may be seen at c, 
fig. t. r 

In the description of the experiments, the chemical ef- 
fects 
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fects will be noticed at the end of each wire in the glass Apparatus di- 
tubes ; for which purpose* these ends are indicated by the scnbed * 
numbers I, 2, 3, 4* During these chemical effects,,, the 
electric states of three points in the circuit will also be in- 
vestigated; namely, a, the point of connexion between the 
extremity A of the pile and one of the glass tubes ; c, the 
ring which connects the two tubes; and 6, the point of 
connexion between the second tube and the extremity B of 
the pile. 

I proceeded at first in a very complicated manner,, do- 
scribed ia my work, to the intended dissections of the pile, 
by small conductors interposed between different ternary ar- 
rangements of its three component parts; but in resuming 
tlitise experiments, I used a more simple method, by form- 
ing tripods with two pieces of small brass wire, soldered to- 
gether with soft solder in the shape of a T, as represented 
at fig, 3, R IV, the three extremities of the wires, turned 
downwards, form three feet a, «, </, one eighth of an inch 
high, which thus produce the communication of tin* tripods 
with the group on which they rest by only three small 
points; and the wires themselves being a little bent down- 
wards, the. group above rests also on the tripod by three 
points by b 9 b. 

In all the experiments, the same order of succession of 
the metals was preserved in both columns , notwithstanding 
their different dissections by the tripods: in A, the column 
begins at the bottom by a zinc plate, thus terminating at. 
the top by a silver plate ; and iu B, a silver plate begins 
the column at the bottom, winch thus ends at the top by a 
zinc plate. I mention this circumstance on account of a 
question concerning the denomination of the extremities of 
the pile by the metals , which will occur iu the course of the 
experiments. 

From what has been said above of the three different ter* 
nary groups that may be composed in the same succession 
•of the throe component parts of the pile, fig. 2, which re- 
presents the different states of the latter iu these experi- 
ments, will be, easily understood; but it must he recurred 
to, when each experiment is related. No. 1 represents a 
portion of the continuous pile 9 which is the same from one 
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to to, the other* No* 2, J$« first M^ectim of the pile by 

the tripods » lit which the letter dmde *t into /emery rfroap* 
ootppo*ed of the two mefafs end the wet doth between them; 
this iil*o prevail* from one end to the other of the p*»ie* 
No. 3 represents the second dissection of the pile, m which 
the tripods divide ternary groups com posed*, of the two me- 
tals in mutual contact, and the wet doth hi contact with 
wtnc only; but this division not being complete at the ex- 
trinities of the pile, this No. is represented in two port** 
Ip^emg the top of col. A, terminated by a silver plate 
eferte, and the other, the top of col. B, tei minuted by a 
ginc plate with wet doth . The case is the same m No. 4» 
shewing the third dissection of the piie, in which the wet 
doth lfc. m contact with silter this lepieseutation also con- 
sists of two paits, one being the top of cot. A, terminated 
by a silver plate with nit cloth, ar^d the other the top of 
col. B, terminated In a zinc plate (done. In order to leave 
plate tor the letters & and s near the plates, those of stiver 
are i eprest uled of the same thickness a& the zinc plates, 
though tney were not so, as I am going to explain. 

In order that the franus of mv columns might contain 
the gieate-st number possible of groups when divided by the 
tripods , tsed v **y thin silver plates, these being very lit- 
tle acted upon b\ the liquid during this knd of experi- 
ments, each of whuh lasted nnl\ till *the different effe< ts 
were obsem <1 , but it i^ not the same with zinc, the surface 
of whuli v> s^on r tinned, and must be ofttn lestored to 
the metallic state, so that, on account of the thickness of 
the zme fkut?s, each column could contain only 38 groups 
with toe tujiods, forming a pile of 7<) gioups, the plates of 
which were 1*6 inch diametei ; and this remained the num- 
ber of groups in all the following experiments, as far us re- 
lates to this pait. 

LastTv, as the diffeient liquids, with which the pieces of 
doth wav be itnbthed, produce different effects, I Meter- 
puned tb follow this first course of experiments with twp 
deferent Imuid M ^nameW, pare water, and e’sirdifg stitfc- 
pro/ marine rfflfih order to c m >are thHr effects. 

| fftade two sets of the tome experiments, m^bth of which 
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I begin by a eonttmo&ppife of 76 groups* and, continued by 
thaw three different dissections with t be tripods* 

*# y 

L*&f q/ 1 Erpeumeriti, urherhn the pieces of cloth toete tm$ 

Inbed with pure tatter* 

k 

Continuous pile . 

Thii pile betrig mounted, and u naming insulated, w* th Experiment* 
only the electroscopes ipphcd to 1 ts extremities, their indi- nuoul^pile 01111, 
cations, expiessed, as they will always be, by the 
Of the divergence of the gold leaves in decimals of an {hen, 
w%re at that moment 

A, 0*0 B, 0*4 ) e*a*. 

JErp* 1, I tiled the 9 kwk 111 tht surest ruonnn, which is Exp 1. 
to hold m each hind, thorough h net, pieces of metal, for 
which I used mho spoons, with i chop of water at their 
extremih but l did not let I any shot ft, 

Lxp. 2. ith tht two qfass tubes idled with watei, and Exp t. 
applied to the pile is lcpiesuitul in fig. 1 

1* No ileit 11c nun ie named at tl t extremities ; a pi oof, 
as I sh ill have an opportunity of showi ig, th it tin ctrcula • 
tion of thf* ihitnc fluid was pioduced through the water of 
the glas> tu In s. 

2. A small stream of <afv descended from the wire 1* 

3. fnfiammablt an tended fiom wire 2. 

4* ( alx descended from win 3. 

B* Itijiununahle an ascended t orn wiie 4. 

The next point which L had a 1 intention to examine was, 
whetbei theie were any possibility to discos <*» dt copisefoK 
lowed by the efectr flu in its <■ irculation , whether frotn 
A to B, or the contra w iv. Ttns brought to my tmtvd 
what happens to 1 stream of watt i when it meets with * 
narrow qhaunel m its course ; it uses more or less at the 
entrance, arumhug to the degree of retardation whs< b it 
nn4ertj;oes, and is pioportiouahly lower below the issue* I 
thqpght therefore, that, it tbo>e weie wyjmardahon n\X be 
of tha eltftnc fluid passing tbroifjprme water ofma 
plains tbfre would be some accumulation of the fluid 

f and defi&cncy at its issilc, which might be 

discovered 
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discolored fey connecting with a condenser the three point* 
n» <\ A, in fig. K I tried a condenser, the plates of which 
were separated by a piece of silk ; but in these very delicate 
experiments, it produced deception; the silk retaining, some 
electrisation from one experiment to the other* X was there- 
Omtfen jierof fore obliged to use a condenser acting by the mere distance 
^TpU«.° na °^^ ,€ plates, and I constructed one on a n£\v plan, .which 
answers many purposes. The under, or receiving plate is 
horizontally fixed on an insulating pillar. By means of a 
fe|AftB wire with an insulating handle, I connect successively* 
etfch time during 20 seconds, the above three points with . 
the under plate of the condenser, with which is connected 
a gold-leaf electroscope. During the time only that the 
upper plate is concentrically situate over the former, it is in 
connection with the ground ; after which, by a proper me- 
chanism, this upper plate is made to retire, by revolving 
on an insulating axis, and 1 observe the divergence then 
produced sn the electroscope. 

Indicates of I niust still mention another circumstance concerning this 
the electro- c lass of experiments. When the extremities of the insu- 
»!cordiug to bated pile are only connected with their electroscopes, the 
circumstances, indications of the latter differ according to external circum- 
stances, which l shall not introduce here, saying only, that 
sometimes there are indications on both sides, 'positive at A 
and negative at B, at various correspondent degrees ; some- 
times also there is only an indication at A, then positive; 
and at other times, as in the above case, the divergence is 
only at B, and negative. But if A be placed in communi- 
cation tUth the ground, the whole electric difference be- 
tween the extremities is expressed at B with the negative 
sign; and on the contrary, if B communicates with the 
ground, the whole difference is expressed at A with the /?o- 
sitive sign. I must also remark here, that there are two 
different standards* very distinctly and judiciously defined 
ip Sig. Volta's system, to which these comparative ex pres- 
I wo d.fferent sioiib refer. The two standards frequently agree, but often 
^miards. a }&g they diffe|fefrom a cause which I shall explain on ano- , 
thR occasion. When the divergence of balls or gold leaves 
in* the electroscopes is considered ulone, the standard of 
plus and minus is only the actual electrie slat£ of the amM&& 

air; 


Indicates of 
the electro ■ 
scope differs 
according to 
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«*&*; we want to^jtcftow the electHc Mate of Insulated 

bodies, the standard becomes the actual state of th e ground 
iiithat resjiect. When therefore a body is in commtinica- 
tint! with {he ground, it is neither plus nor minus , and I Neutral. 
shaH call it neu tral 5’ meaning in thfe electric state of the 
ground . „ 

Iq the insulated pile, when its extremities are connected 
together by the glass tubes, if there be some retardation of 
the electric fluid in pervading the water, it hardly can be 
perceived, because this is a middle- paint between the ptf*.' 
sititic and negative states ; but if one of the extremities be 
placed in communication with the ground, there may re- 
main a residuum of the current retarded, discoverable by 
the condenser. This is the reason of the manner in which 
I have made the observations at the three points <z, c, b: I 
first Observed them' during the insubition of the pile; then 
in plfccing alternately the extremities A and B in communi- 
cation with the ground, and this I did by the contact of my 
finger during the communication with the condenser. 

Exp . 3. While the chemical processes were going on in Exp. 3.. 
the glass tubes, 1 applied the condenser to the three points 
a, c , b, in the manner above described, and the results were 
as follows : 



Without 

With contact 

With contact 


canton t . 

of B 

of A. 





a 


• * • • ros. 0*3 • • 


c 


• • • • p*.s. 0 2 • • 

• • TiCg, 0*2 

b 


«•••*••• ,)'{j . • 

• * ucgtt 0'4 


This experiment clearly p'.’nts out the direction of th' eon*** ^ ourseo f t ^ e 
of tin. electric fluid , a » I ex, ected w- uld hap red, if it • ». - fluid, 

went some retardation in per . : ding :he wa f r oi the tubes : it 
certainly enters the water from the side a si ce a positive 
residuum exists at a and c , when the contact is on B: it 
goes Out Und returns to the pile by the side b , .since a ne* 
gafitie residuum exists at c and b, when the contact is on A ; 
and this is the reason why the middle point c^gHfeses throng^ 
three different states ; it is neutral , when Bo acceleration % 
produced in the "natural course of 'the fluid by the contact 
©f eithfe of the extremities; but if the course is accelerated 

by 
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by taore *>f the Jluid coming from tit* ground tothesSdeB, 
the middle potnt becomes positive; tmd if the acceleration 
proceeds ftoro home part of the fluid flowing into thegrquud 
b> the bide A* the middle point becomes negative. ' * 
Chemical ef- ilii* experiment shows also bow unfounded is thet idea, 
touotthL j.iV t j |e c ^ m £ ca / effects heie taken us an example are can* 
wirii p<> tivt nected with positive and negative energies. During the 
and negative conr8e 0 f the above observations with the condenser, the 
two chemical effects continued sensibly in the 'Same degiee 
extremities of the same t vires* though these under- 
went changes m their electric states. At wire I, the electric 
state of which is the same as that of the point a* calx is pro- 
duced whether it be positive or neutral . at wire 4, t\\c elec* 
trie state of which is the same as at point b , inflammable 
air is produced whether it be negative or neutral: but the 
phenomena are still more deceive at the wites 2 and 3, the 
electric states of win'd! are similar to each other and also to 
that of the point c. Now here we see inflammable air at 
wire 2, and calc at wire 3, whether they be positive , nega* 
tiee , or neutral. Whence icsultb finally, that the leal con- 
nexions of these chemical effect* with the comseof th elec- 
tric fluid aie the following ■ calc is produced at the Wirebby 
which the fluid mtns the walu t and inflammable air at those 
bj which it goes out . 

Exp mi which Xhe same e* peiunents were all eady related in my work: 
the pd« b« ing » . ** * .-< * . 

remit ud altci- presented to the Koval Soc t« tv in Jamiaiy 1800, and ie- 

iwul i»cy tivc peated in my tnst pipci; but in the former, sect. 544, I 
cmmcA^oiM/ *th relntetl another e\peument still more sinking, which I had 
an elect nc tn a* made at Berlin with Pint. Funan, who as well as tnjself 
TOjcdVemAs^ WMS ^ en Tnu<, b employed in galvanic expeumenK and pos- 
wnethesame. sessed a \et> poweitul chctiic maclune. IJe had at one 
tune an msulat d pile of 200 gioups of zinc and ?*&?<??■ the 
si/e of crown p'cccs, newly cleaned, by which the usual ef- 
fects of the pioduction of cah and inflammable qir 4 m the 
wat&r of a glas^ tube weie going on veiy rapidly. We cjou- 
forted this pile w»th the mbbfr of the machine^ the $rimq 

f ndnftor bei ^ jn connexion with the giound; which wa^ 
mo'.t powef™ way of pioduciug the negative ^tate ill the 
whole pile, so that it drew spaiks fiom our hands at u great 
distance; however we perceived no change in the glass 

tube. 
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inhei' the Chemical effects went on with the same-fapidity t 
and ihe.urereuse afthe quantity <rf"the fluid, by connecting 
the pile uilhr the p)ime conductor of the machine, which 
tufttle the pile emit spontaneous flashes, did not sensibly 
increase these chemical effects. Not having then to contend 
with the idea that negative and positive states were proper* 
tieft of any Substance, I concluded only from the above 
experiments, that our strongest means of depriving the pile 
of electric JlUid left always enotigh of the latter for the car* 
culntion produced by the pvoperty of the former, so smaU^ 
is the quantity thus set in motion ; and that the increase of 
its absolute quantity did not sensibly increase that which 
circulates in the pile* 


First dissection of the pifa 

This second kind of pile is represented at fig. 2, No. 2: F*p. 4, 
the tripods, in this dissection , are placed between the two conn.^^ah” 
metals , thus separating groups in which these metals have i.ich m. ui, <t 
between them tret doth. t,K * me l tjN 

9 parated. 

Exp. 4. The experiments made on the continuous pile 
having been detailed, I shall only assemble under this head 
the comparative effects of the two piles. 

1. This new mode of experiments having been made im- 
mediately after the former, thefiec pile (I mean without 
connexion either between its extremities or with the ground) 
had the same electric indications. 

2. 'No shock was perceived. 

3. When the glass tubes were applied, the same chemical 
effects were produced in them, at the same ti?*rea; they only 
begun later, and were a litile smaller. 

‘4. The condenser applied to the three points «, c, J, 
manifested, in the same circumstances, the same residua of 
electric signs. 

first it might be thought, that this dissection indicates 
efficient groups for both electric and chemical effects; 
but the following experiment will show, the efftciefifa 
groups for these nyo functions are diffe n . 


S and 
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Second dissection of the pile * 

Exp, $. In this pi’fe, represented at fig* 2, No. 3, the tripods se- 

Sntm^the** P ar£ d e groups composed of the two metals in mutual cow- 
wet cloth taft 9 and the wet cloth in coutuct with only the sine plates* 

*inc only. 11 ** . Exp- 5.— 1; The free pile had the s|tme electric indict- 
tions* 

2. There was no shock produced. 

-A 3. The glass tubes being applied, the electric indications 
ceased absolutely at the extremities of the pile, a proof that 
the circulation of the electric jluid was produced; however 
no chemical effect appeared in the water. 

4. The condenser being applied to the points a, c, 6, 
no retardation was manifested in the course of the fluid. 

This experiment begins to show, that th<? causes of pro- 
duction of electric and chemical effects, by the pile, are dif- 
ferent; since here the former continue, but the latter are 
not produced. 

r Third dissection of the pile . 

Exp. G. Tliis dissection is represented at fig. 2, No. 4 : the tripods 

Metal* m con- [, ele divide the pile into groups composed of the two metals 
tact, the wef 1 * 

cloth touching in mutual contact, but the wet cloth in contact only with 
the zinc only. s ifoei\ 

Exp. G\ Cessation of every effect : no electric sign at 
the extremity of the free pile; no chemical effect in the glass 
tubes when connected with it; no electric sign at the poiuts 
a, c, b. 

Before 1 come to the conclusions, concerning the mode of 
action of the pile, which may be derived from this first set 
of experiments , in which the pieces of cloth were imbibed 
with only pare water , and no shock was produced, I shall 
relate the second set of experiments, in which a strong, so* 
httion of mam^e salt was used ; as all the results, except 
* Ipnth fespeertotbe shocks remaining the same, ttieir union 
will render the conclusions more certain. 
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II. Set of Experiments : wheremthe pieces of Cloth were Exp. with 

imbibed with a strong solution of Marine Salt* strung solution 

9 of munau&of 

soda* 

Continuous Pile . 

Exp* 7* Id order to have a point of comparison of the Exp 7« 
respective efeetrie effects of the two liquids, I first mounted 
the continuous pile of 76 groups with pure' ivater in the 
cloth , and observed the electroscopes at its extremities: they 
we«ethis day Ji , O’ I pos. ; B, 0*3 negat. I then imbibed the 
c/ofA with the solution of marine salt , and the electroscopes 
had the same indications. 

Exp, 8. Concerning the shock . E.vp. 8 

1. In placing my fingers, when dry , on the extremities 
of the piles I felt no shock . 

2. My tiugers being wet, I felt a small shock. 

3. Taking then the silver spoons, as above indicated, I 
had a shock up to the elbow. 

4. Whenever I withdrew one of the spoons, on bringing 
it again into contact, 1 felt a new shock ; but when, after 
having felt a shock , I kept both spoons steady on the extre- 
mities, all sensation ceased. This is an important fact, to 
which I shall refer hereafter. 

Ex]). 9. I applied the two glass tubes as in Exp. 2. Exp. 9. 

1. Every circumstance, with respect to chemical effects in 
the ivater , was the same, except that these effects appeared 
sooner, and were stronger ; and every visible electric sign 
ceased at the extremities of the pile as in the other experi- 
ments. 

2. I tried the shock with the spoons ; it was not quite so 

strong as before the glass tubes were placed. I fixed also 
both tubes on the extremities of the pile ; every sensation 
ceased, but observing then the chemical effects in the water 
of .the tubes, I saw, by the quantity of iujlammable air 
emitted, that they were reduced to about the half of their 
intensity: whence it appears, that u»y body was a conductor 
of the same nature as water. 4 W 

3. Taking off the ling which connected glass tubfs 
by the hooks of their lower wires, and placing the angle of 

of one spoon in one of these hooks, when I 

touched 


the Randle 
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Exp tO, 


touched with the second spoon the other wire* I felt a strong 
shack : but when 1 succeeded (which is difficult) iu placing 
ttfeaugte of the^Other spoon steady iti the-other hock, all 
sensation ceased, and the chemical effects went AB 111 the 

tubes. 

iZrps 10. Repetition of Exp. 3; or of the application of 
tW cohden^er to the points a, c, b in the circuit . 


Without 

contact. 


Wit A contact 
of B. 


Wi'h nontact 

ef A. 


a •••• pos. 0* 15 • • • • pos . thergold leaf struck • • • • 0*0 

c •••*•#•• 0* A • • • * pos. 0*6 neg. 0*5 

b • • • • neg. 0'45 •••••••• 0*0 . . neg* the gold leaf struck* 

These reoiilN are of the same jiature as in the experiment 
with pure water , but the quantities are much increased, 
showing’ a greater retardation of the electric fluid in its 
course : a circumstauce winch will be noticed hereafter* 


First Dissection of the Pile . 

Exp. IK E*p. It. I shall assemble here all the points correspon- 

dent to those of the above experiments on* the continuous 
pile. 

1. The same electric signs at the extremities of the free 

pu*\ 

2. The same effects concerning the shock. 

3. The same chemical effects iu the glass tubes , only 
smaller 

4. The same residua of ckctric signs at the points a, c, b. 

, Second Dissection of the Pile . 

Xsp. 12. * Exp. 12. Assembling also here the comparative results. 

1. The same electric signs at the extremities of tbe^/re* 
pile . 

2. No shock. \ 

v . 3. No ckafeca! effect in the glass tubes, though the elec* 
ttic signs had ceased. 

4. No residua of these signs at the points a% c, ft, 

Third 



• itf iitiw tit t&Vj&tiit&'-fit*.' ■ l$g 

t Third Dinection of the Pile- 

Exp,. 13. Cessation of every effect ■with this ditsecfio*, 
aitb E*p.6: » '■’•"T •' 

Such are the leading experiments with respect to^tke Exp. 13. 
mode hf action of thrpile\ but before I come to their gene- 
ral conclusions, 1 most return to the particular cir€on|- Circumstance 

stance belonging to Exp, 5 and 12, namely, that 5 at the fe - 

. f . . . - * , vouraMu to 

same time that no chemical effects were produced in the tea- M r . Davy’s 

ter of the glass tubes, no residua of electric signs remained theory 
perceptible in the points a, c, b of the circuit. This cir- 
cufttetance might appear favourable to Mr. Davy's idea on 
the mode of action of the pile, thus expressed at p. 45 of his 
paper above mentioned. 

u In the voltaic pile of zinc, copper, and a solution of 
44 muriate of soda, in what is called its condition of electric 
44 tension, the communicating plates of topper and zinc are 
** inf opposite electrical states. And with respect to elec- 
“ iricilies of such very low intensities , water is an insulating 
44 body : every copper plate consequently produces* by 
“ induction , an increase of positive electricity upon the 
44 opposite zinc plate; and every zinc plate an increase of 
44 negative electricity on the opposite copper plate; and the 
44 intensity increases with the number, and the quantity 
44 with the extent of the series . When a communication is 
44 made between the two extremities , the opposite electric 
44 cities tend to annihilate each other ; and if the fluid me- 
44 dium could be a substance incapable of decomposition , 

44 tlie equilibrium , there is every reason to believe, would 
44 he restored, and the motion of electricity cease.” 

I shall .not consider for the pvesent that system in itself, differently 0 K* 
but only on account of the connexion which t it may appear placed* 
have with the above 5 and 12 experiments. For as at 
/the same time that, in these experiments, the pvocess called 
decomposition of water had ceased in the glass tubes , no 
residua of the electric fluid were perceptible by the eouden- 
oefr'fe) -may part of the circuit ; it might supposed, ac- 
cording to Mr. Davy's idea, that the motion of the electee 
fluid had realty leased. But the following experiments 
.will /show, that the cause of no residua appearing in the 
* IfoL. XXVI.— June, 1810. li cu*et| 
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cases here referred to is, that the circulation of the fluid 
lu these cases becomes too rapid} to be discovered by that 
test. ;' r , , ” . , 

E*p. 14 . J&tyn 14* After .Exp. 12, I took off the glass tubes from 


. Jo *The electroscopes at its extremities, then free, injU- 
, , cated, A, 0*0, B, neg. 0*4. 


2» I produced the communication between the two ex- 
tremities by a brans conductor; every electric sign ceased, 
even to the condenser* 

3. I substituted a slip of deal, which I had left a long 
» while in water , in order that water itself might become the 
conductor : it produced the same effect as brass , every elec- 
. trie sign disappeared. 

4* I left this slip in the same situation, in order to ob- 
serve the effects iu the progress of drying . The water had 
already disappeared at the surface, and no electric sign wa > 
perceived, even by the condenser : after some time, the con - 
. denser manifested these signs, positive at A, and negative 
,at-B ; at last the same signs became visible in the electro- 
scopes of the pile, 

Electric fluid , I think it,, now evident in general, that an actual circula - 
through 6 the Itonof the electric Jluid is produced, through the pile and 
rnl r. any conducting substance winch connects its extremities; 

that this circulation is naturally so rapid when the electric 
fluid does not undergo any retardation in the conductors * 
that its course cannot be manifested eveu by the condenser ; 
and that when it is manifested by electric signs , these are 
produced by some retardation . 

Its course may Now; a retardation iu the course of the electric Jluid 
fe? rctauled*by $f»tin motion by th epile may proceed, either from the nature 
ft!e conductor, °f the, conductors, as in the above experiment; or from 
or uoUificatir • some modification, which the electric Jluid itself undergoes 
on oi the fluid* p ervai jj n g tfc e pH 6m The former cause of retar^lifm of 

thft first a te*t *the electric fiuid^ manifested by the preceding experiment, 
»f the insulat uOfords, as 1 shall show in another papery behest and easi- 
timShls fty method of trying the insiifatwg' factihy of the different 

, * famishes laid on glass fov supports df electric uppuratusses ; 
*‘an essential object in practical electricity; bot*the latter, 
namely, the different modifications which the electric Jluid 
* undergoes 
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undergoes by pervading different piles, Wilt become an im- 
portant object. in the course of the conclusions from the 
above experiments, to which I now come. 

The first of these conclusions will concern the fondamen- Elprtrietnd 
tal mode of action of the pile, in ^ its two different effects, r^ e t!T|>n!/uce4 
electric and chemical . When 1 devised the different diSsec- by different 
f ions of the pile by small metallic conductors , l expected, sroups * 
that it would lend to the discovery of the efficient groups ; ' 
this has happened, but in an unexpected manner ; the effi- 
cient groups aw; not the same for the electric and chemical 
effects. For electric effects, the efficient groups consist sim- Electric group; 
ply of the binary associations of the two metals ; each group 
being separated from the next by a conducting substance non- 
metallic . 4 

For chemical effects , the efficient groups are ternary ; they Chemical 
are composed of the two metals , having between them a li - Broup * 
quid in contact with both, which here is in then;** cloth 

If Fig. 2 is considered with that view, it will confirm these Both in piles 
determinations. In the piles, No. 1 and 2, which produce 
both effects, the two kinds of groups exist. The binary 
groups of metals, to which are owing the electric effects , 
are formed, in No. 1, by the immediate contact of the two 
metals; and in No. 2, they arc produced by the interposi- 
tion of the brass tripods ; and in both piles, these binary 
groups are separated by a nonmetaUic conducting substance, 
which is the' wet cloth. The condition of chemical effects in 
the circuit, which is the ternary groups above defined, exist 
also in these two piles, as in each the wet cloth is placed be» 
tween the two metals^ in contact with both. 

But the case is different in the piles No. 3 and *4. :In the electric only in 
former indeed, the condit ion of a motion of the electric a ' 
fluid exists, namely, the binary groups of metals , separated 
, by the itomuet&llic conducting' substance ; and * he electric 
effects continue : but the condition for chemical effects in the 
’ circuit is wanting ; the wet cloth is in contact only with zinc 
nnd not with silver ; in a word, it is not between the two 
metals , which is the condition. 

Lastly* the pile No. 4, which produces neither electf*? nciihei in 4. 
^ 'ect $ , nor chemical effects in the circuit, is deprived of the 
' conditions of both. The electric effects are not* produced, 

" ’ *' # *'**♦■. -‘because 
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zmc is between two metals which have the s&s»e re* 
lationwith it in this respect; silver od one side, oik! the 

the» tripod on the other side. The condition for 

chemiedl effects in* the circ .* is also wanting ; as the wet 
etiSkk # 10 Contact only with silver . 

These conclusions with respect to the dc ermined differ- 
ence between the two kinds of groups* t which I was first 
led by the above experiments, will be hereafter confirmed 
by more precise phenomena, s v wn by new experiments di- 
rected to that purpose bi uiu rst remove an apparent 
Apparent con- contradiction betv-een these experiments, and wnat had beer 
tmdiction ; determined by other experimental philosophers on the elec- 
tric states of zinc and copper when in mutual contact. 
cither metal " lt : may be seen m the construction of the four. different 

seeming in represented in Fig* 2, that the succession of. sine and 

some cases po - r * ° 

sitive, in others ‘Silver plates continues the same in all, throughout the whole 
negative $ length; from which arrangement, the termination of the 
extremity A is by a silver plate, and that of the extremity 
3 by a zinc plate; at the same time it has been seen in all 
the experiments made witli these different piles s that the 
extremity A is the positive, and the extremity B. the nega- 
tive. This seems to imply, that the silver ride is the posi- 
tive^ and the zinc side, the negative; whereas by other expe- 
riments, silver is ntgalivc, and zinc positive , when they are 
connected together Such opposite conclusions from facts 
equally certain much embarrassed me, till by the study of 
WhEt is reprefe ted in Fig. 2, and the conclusions to whkh 
it led me concerning the two different efficient groups,, the 
' riddle %&§ solved i the manne- that I am going, to ex- 

• f)lmn ; Which at therrme time will be a confirmation of what 
bee been determined above, with respect to the groups* 
explained. ' The condition of electric effects in the . pile is absolutely 
the tun metals, e^her in immediate contact, or opo* 
netted together by a metallic conductor ; these groups being 
lepa^tH by a nan metalbe conducting substance* beredbe 
wet ckfth : wherever therefore one of the metals is not Mathis 
determine:! connexion with th either, i t does not^ofttribute 
.faPthe electric effect of the pile* but is aivextranepusbody- 
notice be token of alt Abe „ in 

U will be seen, tbalthe last piece oLwet slot ft* at 

the 
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the extremity of each of theai, leaves <?W it ope o£ tlfe 
minis uo^onneoted with the other, so that the foriper ihere- 

'•>re is n . *re conductor ta • electroscope. Thtls 
:ient gr , for electric effects terminate at and under that 
iece of cloth ; and it n be seen in t' e figure* that intfria 
inner zh» r r» .ates uie *xlreL <ty A, which 5s positive , 

And sih xti b, which ii negative : and thus, 

not only th .neats .rc* q o\\ ’iled, but thereby 

the deilnitior these group* 'n the pile is confirmed. 

Anothe phenomenon m«nifjeKtv.d in these experiments Without oxb 

deserved a farther imestig- f »c • . >vo c 9 to avoid any mis- t ^ t,on of the 

. . . . . . plates no shock 

take; as it leads to impv n cow' <ons. It has been produced. 

seen, that, whei. the piece* dc . weic imbibed with 
pure wetter only* though chemical affects were produced in 
the glass tubes , there was no shock ; but vhat this effect was 
produfc&l; when the calcination of the metals in die pile was 
effected by the acut of marine sah. It was therefore im- 
portant to know, whether this particular cause of calcination 
J#<*re an Occidental, or necessary condition of the shock; and 
I thought of a way to decide it, which was, to substitute 
for zinc a metal, which, becoming positive with silver, aud 
tlhns capable bf producing a motio" of the electric fluid , 
should be calcinable f>y the acid of marine salt , but not by 
pure water ; I found pewter to l>e such a metal, and I made 
the foil wing experiments; tirs f by niv condenser so con- 
structed, that l could readily f > v 'he effect of small piles, 
placed on a conducting pi) la 1 ', lifted p l)y a string against 
* brass half projecting from the reci iving' plate, and which 
descends by its own weigh* when the string is relaxed* i >, 

- ; Exp . I tried in this manner a pile of 20 group s, pew* Exp. 15. 

ter afttl silver , separated by cloth imbibed with pure water. Pewter an4 sil- 
'and I found, that the pewter side affected the condenser Ver * 
positively and the silver side negatively in sufficient degrees, 
yto gi ve?hope v that , by, increasing the number pf groups, un- 
mediate electric signs would be produced in the electrp- 
Kgbpea at the extremities of .the pile* 

l procured jtbio pettier plates the size of $y ^xp. 
silver ? latest and I increased the number of these .binary 
grtmpiv separated by pieces of cloth imbibed with )pure t wa- 
tef $ till I had sufficient dectffy extfc*uith?s s .this 

' 1 was 
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Exp. 17. 


Exp. 18. 
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J00 groups \n each column, forming a pile of 260 


; 1. 1 observed and^oted the divergences in' the electro- 
scopes, pwitiye ut A, the pewter side, and negative at B, 
the silver aide* 

9. No shofk was felt. 

d* The glass tubes being applied, though the electric 
signs ceased at the extremities, no chemical effect was pro- 
duced in the water of the tubes. 


4. The condenser applied to the usual points a, c, b, no 
residua of electric signs appeared. 

5. Dismounting the pile, I did not perceive any impres- 
sion of the water op the Rioter plates. 

Exp* 17. I mounted a pile with a sufficient number af 
groups formed of zinc 9 silver , and cloth imbibed with the 
solution of marine salt , to produce at its extremities the 
Same electric signs as the above pile ; which I obtained by 
£4 groups in each column, 50 in the whole, and the follow- 
ing were the results. 

1. I felt the shock. 

3. The glass tubes being applied, the electric signs disap- 
peared at the extremities, and the usual chemical effects 
were produced in the water . 

3. 1 applied the condenser to the points <x, c, b, and found 
very sensible residua * 

Exp* 19* J mounted again the pile of £00 groups pew- 
ter and silver , but I imbibed the cloth withthe solution if 
marine salt * 

1. The same electric signs were produced at the extremi- 
mities. 4 

£. I felt the shock. 

’ 3. The glass tube^being applied, the electric signs dis* 
appeared at the extremities, and the chemical effects were 
produced at the* usual points in the water of the tubes. 

4. Then also, the condenser being applied to* the points 
a, e, (, sensible residua of electric signs were found id the 
usual order. 

5. Lastly 9 having dismounted the pile/! found on the 
pewter plates many spots produced by calcination* 


These 
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These experiments, different from those of the fQrmgrsfct, 
having clearly decided above questio^vooceniiog* the* 
condition of the shock, the whole together ascertains tfefofcf^ 
lowing facts* A* • 

1 . When there is no calcination produced on the metals of General con. 
the. pile, though the electric fluid be put in motion, no cAe^ clus ' ons * 
micul effect is produced in the water of the tubes. 

2. When that calcination is produced by pure water, 
though these chemical effects take place, there is no shock 5 . 
the latter requiring the calcination to be produced by an 
acid . 

3 . When the electric fluid , in pervading the pile, is ren- 
dered capable of producing either one, or both of these ef- 
fects, its course, is retarded through the water of the glass 
tubes, and more in the lattei case. 

The lust of these facts leads to the following conclusion* 

When the electric fluid pervades a pile wherein the calcula- 
tion of some metal is going on, the fluid itself undergoes 
some modification, which is the cause of the concomitance 
of these phenomena, a retardation of its course through the 
water , and the production, with a very small quantity, of 
effects which it cannot produce but with an incomparably 
greater quantity, when set in motion by any other kn,own 
means. But before I come to this object, it is necessary to presence of a 
ascertain no essential point, which so far I have only men- fluid not mo- 
tioned, namely, that the motion of the electric fluid in the ccssar * * 
pile does not depend on a separation of the binary groups of 
metals by a liquid, or a wet body; but requires only that 
the separation be produced by the best nonmeiallic conduct- 
ing substance; and with the leading experiment* concerning 
this object I shall conclude this first Part of the analysis » 

Exp. 19. I mounted the pile of 76 groups of zinc and £ Xp , 19. 
fiber; but instead of wet cloth toj^parate them, I used new 
c(oth, which had stopd some time lifimy room, toy hygrome- 
ter being at about 40 °. 

1 . Electric signs were produced at the extremities of the 
pile, but weaker than when the pieces of cloth were wet. 

2. The glass tubes being applied, these signs ceased, but 
there was no appearance of chemical effects in the water of 

' ' ' 4 Judging 
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fig* fhafc the diminution fif tfe^ ^ugk^y ^f <tffaArfe 
imotronproceeded from awan* of eom/ltf fi»g4a<m)^ 
&40def, itself, and aware* that no *uWan>* 

Cc^4 V& substituted^' obtaining a better conductor) 
dertooka lortg s$ric$^of experiments,. by forming piles of 
30 groups jw»c and silver r separated by al) the substances 
of the vegetable and animal kinds that 1 could deyber a$* 
Writing paper plying these groups to the condenser. Of these experi- 
subVi^f!rc-> loT however, l shall only mention the practical result* 

separating the which was, that among all these bodies, writing paper was 
socials. oue 0 y ^j )e f or the intended purpose, at the same time 

that it is the most easy to manage ; and I made the follow- 
ing experiment. 9 

Exp. SO. Egp.ilO. 1 mounted again the pile of 76 groups zinc 

and silver* and separated ibein with piece** ol writing par 


P*K. 

It *JL found a great increase in the electric signs at the ex* 
tremiUes of die pile, comparatively with the doth. 

$. These signs ceased wh» , tne «;!ass tuots wefe applied, - 
but still no chemical effect was produced in the water of the 
tubev. 

This experiment opene« oefure a new and extensive 
field, in which l Have ever *k.i.c travelled, as will. be seen,, 
in the second Yart of this analysis, and in u following pa* 


per* 
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Hints <m the Subject of Animal Secretions . By Evera^d 
Howh, Esq. E* R* S. Communicated by the Society for 
the Improvement of Animal Chemistry *. 

• ; * ' ' ' '* _ ’ 

kaimal were- HE brilliant discoveries of Mr, Davy on the powers of 
ions perhaps electricity in producing chemical change* suggested* to ?mef 

V 1 ' • • * % * • ' -i* ,J ’ - 4* 

. '* ■ * ' • * '' * ■ * *: - - ' ' » 

.. * Philos? Transact, for p. 3»5. . „v . . v , ?V 

. pr. Wpflaston's obscrVatv»W f : inserted in the, Philosophical ’MsgaW- 
sincere published after this paper had been laid befowtk* ~ 

I was 



thrift, $mr&\o<&to*y be pro«#»lft % produced by 

thte%ft*fte niem*& ,; Tb proseeute lhis htqtdty'dvitb eve^f ^£ elecric,t y* 

«?q r oi*e#* knowledge of anatcrttiy, pltysiolftgj^ ||p§t; ; . 
to be met with ■ wiSw' 

hnvb therefore availed fayself of the distance trfthe^dW* 
f^btfmemlters of this Society, thd object of which is the 
itibjbrovenVent ofAnimal Chemistry; Their intimate at> 
qmrihtdnee with these brandies of seiehce renders them 
pebi$!nrly fitted fi>V such an undertaking* It is one of the 
itfb&f important subjects to which Mr. Davy’s discoveries 
daft* be applied, and he has given it the consideration it 
deserves. 

The Voltaic battery is met with ir» the torpeJo and elec- Galvanic bat* 
tried iTel ; and although it is given onlv as a means of catch- 
ifrg their prey, and defending themselves, and therefore not trical eel 

' TwfcS led to the present investigation, while preparing my lectures 
on the Hunterean Museum, in which the secretions in different api* 
rpnJg ate to he considered. In September last, 1 engaged Mr. William 
$r&nde to assist roe in pi< securing the incjtuiy. to IVovcmber, 1 com* 
rounicatcd my opinions to Sir Joseph Banks, and stated, that 1 should 
bring them forward in my lectures j and at that t me Dr. Youug y s 
Syllabus was not published, and Dr. Wollaston's opinions were un- 
known to me. 

Ur. Berzelius, Professor of Chemistry at Stockholm, published a' 
work on Auinial Chemistry, in the year isnG, iu the Swedish language,, 
in which lie states, in several places, that be. believes the * editions 
in animals to depend upon the nerves, although he is unable to ex- 
plain how the efleci is produced. In proof of his opinion, the fol- 
lowing experiment is adduced. 

u Trace all the nerves leading to any secretory organ in a living ,auir 
u mal, and divide them, being careful to injure the bloo^- vesbc^ 

4t -g>id r tlie structure of the organ itscif, as litt(c as way be: notwjjLjh- 
u . standing the contiuued circulation of the blood, the organ will as lit- 
li tie secrete its usual fluid, as,an eye deprived of its nerve can see; or 
“ a muscle the nerve of which has been diyplcd can move. We may 
g * therefore easily conceive, that any trifling alteration in the nerves 

bf may materially affect its secretion, the supply of blood 

4 * -Wag hi mvy way perfect.” - - 

** says, the agency of the nerves in secretion has generally been 
disregarded, because our attention is only called to their secret mode 
of acting, when we discover the insufficiency of a)] other explanation* 

Df^Bfraetius's worh was shown to me by Mr. Davy, white tfi& paper 
WWft#pi!e«fc *'* ' ' 

i immediately 
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ipplieable to the present inquiry, yet 
pOftatvt facts, >one f > that a Voltaic -battery,: cati* 
ei living animal* the other, that nerves* are es-, , 
serially necessary for its management t for in these fifth the 
nerves connected with the electrical organs exceed thdse 
that go to all other parts of the fish, in the jvroporiion -of 
twenty to one, ,The nerves are made up of an. infinite 
number of small fibres, a structure so different from tbnt 
of* the electric organ, that they are evidently not fitted to 
form a Voltaic battery of high power; but their structure, 
appears <to Mr. Davy, to adapt them to receive and preserve 
a small electrical power, 

^4 That- the nerves arranged with muscles, so as to form a 
jtr. .1 tor in Voltaic battery, have a power of accumulating and commu- 
until a battery. u j ca ^ 1 g electricity, is proved by the well known experiment 
of taking the two hind legs cl a vivacious frog, immedi- 
ately after they are cut oft*; laying bare the crural nerves; 
applying one of these to the exposed muscles of the other 
limb; and then, when the circle is completed by raising the 
other crural nerve with a glass rod, and touching the mus- 
cle of the limb to which it does not belong, the muscles of 
both are excited to contractions. 

Circumstance* There are several circumstances in the structure of the 
in the structure nerves, 1 and their arrangements in animal bodies, which do 
not applicable uot a PP ear Qt applicable to the purposes of common sen- 
to sensation, station, and the uses of which have not even been devised. 

Among these are the plexuses in the branches of the par 
vaguin which go to the lungs, and in the nerves which go 
to the limbs; the ganglions, which connect the nerves, be- 
longing to the viscera with those that supply the voluntary 
muscles; and the course of the nerves of the viscera, which 
' keep up a connexion among themselves in so many dif- 
ferent ways. , , 

BMod vessels , The organs of secretion are principally made up. of 

«f the secretory jjpteyjeg au d veins; but there is nothing in the different 
Oram* do not 

account for in winch these vessels ramify, that can iu any way 

theiv action?. ^ 0 gj^ant for the changes in the blood, out of which the 
Secretions arise. These organs are also ubuudantiy supplied 
.V Uh norm. , . ... , , ^ 

Experiments With 4 view to jdetenuiae how far any. cWnges<wplflbe 

produced 
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^heliiistry wit’lYso'mueli success, ma<3e t)r#folVowin 6 . 
uavhtS) it! the buggeitiou of' Which MtrF 3 &aPy * affofde^filia 
eyery assistance. \ 


. the action 
■of elfctricity 
Che blood. 


* '" 4 v * - Experiment \m Middle of January, 1809. 

The conductors frotn twenty-four four-inch double plates’ Blood drawn 
of copper and zinc, charged with a very weak solution of electricity 611 l ° 
murhitic acid, were immersed in four ounces of blood* im- 
mediately dn it's having been drawn from a vein in tile arm* 

The temperature of the blood was kept up at 100° during 
the experiment. The apparatus was so constructed, as to * 

admit, of the products at the negative and positive wires be- 
ing separately collected and examined. When the electri- 
zation ha<t been carried on for a quarter of an hour, all ac- 
tidn seemed to have ceased. The blood, which had sur- 
rounded the negative wire, was of a deep red colour, and 
extremely alkaline ; that surrounding the positive wire was- 
slightly acid, and of a brighter hue. 

I11 this experiment, the coagulation of the blood was not 
materially aflected by the electrical power alluded to. 


Experiment 3. 8th of February, 1809. 

Finding it necessary to submit perfectly flu id blood to Blood exposed 
the actiou of electricity, the following experiment was un- " trici *y itt 
dertaken with a view of keeping it in the longest possible 
time in that state. 

A deer having been pithed, the abdomen was immediately 
opened into, and a length of about four inches of a large 
vein in the mesocolon was detached from the neighbouring 
parts. Two small platina wires, connected in the usual 
way with forty three-inch double plates, were inserted into 
this' detached portion of vein, and secured by ligatures, 
having their points at a distance of about one inch from 
each other. The communication with the battery was kept 
Up for one quarter of an hour, a third ligature was then 
tied in the centre of the detached vein, in order to cut off 
the connection between the positive and negative ends. On 
Te&dvmg file portion of the vein included by the ligatures, 

?' and 
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§ Ipining ib* conductors, it wj>8 fo«iqd tbattjie gas«- 
■cts tad forced out nearjy tlie shale of the blood, 
*rt through which the wires were inserted ; alks> 
acid iasttter:uere readily. detected, but a» aew {wo- 

duct could be discovered . 

Finding the coogulati&i of the blood an insurmountable 
obstacle to the fctig continued etectnoal action, the serpm 
only* was employed in the following experiments, 

* 

*■ Experiment 3. 10th of March, 1800* 

i 

Serum «rpos* The^fconductors from one hundred and twenty four-inch 
efecmcaJ^ow plates, highly charged, were brought within two 

er, inches of each other, in some recent serum of blood, ob- 

tained free from the colouring matter, by carefully pouring 
it off from the coagulum. Coagulated albumen was rn ? 
pidly separated at the negative pole, and alktjSne matter 
evolved : at the positive pole a small quantity of albumen 
Was gradually deposited, and litmus paper indicated the 
presence of acid. These are the effects produced by a high 
electrical power upou seruin. 

Experiment 4, 14th of April, 1809, t 

to a low power, * Was undertaken to ascertain the'effectof a low power; a 
battery was employed, consisting of twelve fortr-ineb double 
plates of copper at.d iron. In this case, there was at first 
no appearance of coagulation at either pole ; in five minutes 
the positive wire became covered with a film of albumen, 
and in fifteen minutes a filament Of about a quarter of an 
Weft in length was seen floating in the fluid, and adhering 
to the same wire. 

Experiment 6. 6th of May, 1809- 

and to a *cry ‘Two small plutina cups, connected by a large quantity of 
low power. cotton well washed, and each containing one ounce of serum, 
were rendered positive and negative, by thirty double three- 
■inch plates very weakly charged. The process was conti- 
nued during twenty-four hours. This power, had not been 
sufficient to produce coagulation at lhe negative pole. Oh 
examining the fiuidfh Negative cup, it Con? 

fist principally of an alkaline solution of attmmem 


The 



0* AtttttAt. iECREfloN*. 

‘ 3I« fluid in the -positive cup was retbfcf .tftfbid, it fc§k» 
dewed Utauw, and was slightly acid to thetsrite. OVi^jd* 
iog« it deposited a-few flakes of albumen. When,)$i&» 
rated, it aflorded sajine matter, with excess of acid* jfegjgftr 

salts.) v * 

By these experiments it is ascertained, that a low uega- Results 
tiye power of electricity separates from the serum of the 
blood an alktdioe solution, of nlhuinen ; that a low positive 
power separates albumen with acid, and the salts of the 
blood* That with one degree of power, albumen is sepa- 
rated iu a solid form, with a kss degree, it is separated in a 
fluid form. 

From these facts the following queries are proposed. 

1st. That such decomposition of the blood by electricity General con* 
may be as near an approach to secretion, as could be ex- clusion '* 
pected toffee pioduced by the artificial means at present in 
our power. 

2d. That a weaker power of electricity, than any that cap 
be leadily kept up by art, may be capable of separating 
fioin the blood, the different parts of which it is com- 
posed, and forming new combinations of the parts so sepa- 
rated. 

* 3d. That the structure of the ntnes may fit them to have 
a low electrical power, which can be employed for that pur- 
pose, and as such low powers *ue not influenced by imper- 
fect conductor, as animal fluids, the nerves will not be 
robbed of then electricity by the sunoumhng paits. 

9 4th. That the discovery of an eh^trical power, which can 
separate albumen from the blood in u fluid state, and ano* 
tber that separates it in a solid ftaie, may explain the mode 
in which different animal solids and fluids inay be pro- 
duced, since, according to Mr. HatchettVfeperiments, al- 
feumeu is the principal material of which animal bodies Arc 
,«oi$p03ed. 

<£• That tjbe nerves of the torpedo may wot only keep the 
electric organ under the command of the will, but charge 
the battery J by secreting the fluid between the plates, that 
i* peces^ry for its .activity. 

6, A%*lb<*pi3W becomes visibly coagulated, by the effect 
produced from twelve four-inch double plates of copper and 

- iron 
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power much too low to affect even the most delicate 
not this be be casiontiTfy employed with 
Mage as 3 chemical test of elctftridtyj'hrliite ttfe produc- 

r of acidand alkali, effected by ' still inferior decrees of 

Ifeieity to those required for the coagulation irf albumen, 
may likewise be regard&d as auxiliary tests on such occa- 
sions ? ' ™ 

If these facts and observations appear to the Society to 
throw any light upon the^mOiple of secretion, it may be 
an advantage to* medical science, that they should be laid 
before the public, as hints for future inquiry. 


XL 

On the Saccholactic dcid , and its Conversion into Succinic : 
* by Mr* Tromvsdorff*. ^ 


.Ti 


jproce-Hsforpro- ^ HE process l employed for procuring saccbolactic acid 
curing $accho- differs from that described by Scheele in requiring a smaller 
lactic aoil. '‘ proportion of nitric acid. Into a large glass retort put one 
part of sugar of milk finely powdered, and three parts of 
nitric acid of th^specific gravity of 1*28. A receiver being 
adapted to the retort, heat is applied, till the liquid bojls. 
It is then removed from the lire; and, as soon as the ebuU 
lition and ihe e\olution of gas have entirely ceased, it is 
placed on the fire again. When the liquid, which is kept 
boiling, begins to grow thick and turbid, the retort is taken 
from the fire, and suffered to cool. The white powder is 
then separated from the supernatant liquid* which is evapo- 
rated slowly, after adding to it the nitric acid, that had 
passed over into the receiver. In this way a considerable 
additional pqgtion of ancctiolnctic arid is formed, which is 
mixed with the other. The whole of the pulverulent acid 
is shaken repeatedly in a vessel of cold water, and separated 
by filtration. In this way front 1 6 ounces of sugar of milk 
four ounces Of saccbolactic acid are obtained, and from the 
mother water about two ounces of oxalic acidj 
’ , • vi *- 

. * Abridged from Mnnules de Chim. V6b LXXl, p.^79 v Extracted 
ifromTioinmiSdoifF’I^Urmitccufical Journal by Vagjd. 0 ' ^ 

s As !• 
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A* 1. T'vo hundred gram. [3088 grs,] of sacchofigtic Subjected to 
^cid were introduced into a glass retort, tq which n.‘tybti- <lrY<1;!>u!,alio ** r 


fated receiver was adapted, and from thjsa tube prti 
,to the pncurnatp-chemical apparatus, The retort ;1 
placed on the naked fire, the saccliolactie acid heg&ti4o 
swell, grew black, and soon entered into fusion, first a 
whjte liquid passed into the ^receiver, then a yellow, accom- 
panied with a heavy white vapour, and followed by a small 
quantity* of ernpyreumatic oif? Carbonic acid gas was 
evolved, with a little carburetted hidrogeu gas. The mixture 
of these gasses had a peculiar aromatic smell, by no means 
disagreeable. At the eud of the distillation, about O'O grarn. 

[9-6 grs.] of a transparent brown liquid were found in the 
receiver, and a yellowish crystal hzation. Neither the gas- 
eous nor liquid products ever furnished any nitrogen. In 
the retort^wus a light coal, of a lustre almost metallic. Coal 
which afforded some traces of lime when incinerated. 

This same coal was treated repeatedly with boiling nitric treated with nl- 
acid. Being then heated with caustic soda, it dissolved in soiveTby^iuiT 
it, and produced a blackish brown liquid. Nitric acid threw 
down a deep brown precipitate from this solution. As the 
coal had considerably increased in weight, the author sup- 
poses he had formed the oxided coal of Proust. 

2. The brown distilled liquid was poured off from the Liquid in the 
crystals, and mixed with water, which separated from it a rccuvcr - 
black ernpyreumatic oil: it reddened infusion of litmus; 
and had, a pungent ernpyreumatic smell, but not ammoui- 
ttcal. Being saturated with soda, neither prussic acid nor 
ammonia was evolved from it by heat. The liquid, being 
evaporated to dryness, was in part acetate of soda; hut the 
base was probably saturated by some other acid also. The 
neutral solution was precipitated by a groat^n umber of me- 
tallic and other salts; as the nitrates of silver, uieicun, 
copper, and lead, the muriates of iron ant} ban tea, the sul- 
phate of manganese, and the acetate of lime. 

3i The crystallized mass sublimed to the top of tin; retort Propeirie. of 
had the following properties. *^ { ? li:rned 

a. Heated in a silver spoon over the flame of a candle, it 
meltecb and evaporated eutirely, leavi^ scarcely a tratc of 
^arcoaiv, T% vapour 

' * b* Alcohol 
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t Ucph^djssol ves it without heatl After the evaperg- 
F the alcohol, bundles of acxdular crystals weie left, 
matter be heated to fusion, and then left to cool 4 , It 
a radioed crystallization, covered on tile surface with 
small white needles. 

C. Cold w'ater dissot^l this substance with difficulty, but 
it is easily dissolved in four times its weight of hot water. 

d. The taste of this aqueous solution is perceptibly sour, 
and very different from benzoic acid. It has besides no ana- 
logy with the benzoic acid. 

e. the aqueous solution was accurately saturated with 
soda; and a solution of muriate of iron at a maximum 
formed in it a dirty brownish led precipitate. 

f. By way of compaiative experiment, a solution of 
Succinate of soda was pouted into a solution of mtlriate of 
iron. The appearance was the same, except that the co- 
lour of the piecipitate wa9 less duty, which may be attri- 
buted to some empyreumatic oil having remained m the for- 
mer acid. 

Similar tosuc* All the results that had been obtained indicate a gieat 
mm&acu. analogy with succinic acid ; but for more certainty it was 
purified, by walking with water the most perfect cr\stals, 
which were then dissolved in alcohol, and evaporated to 
dryness. Yeiy pure succinic acid was employed compara- 
tively with these. 

Both save tho o. Ten parts of the punfitd acid were exposed to a gen- 

same result* on h eat , n u ph, a i <m r a lamp. When the acid was melted, 
exposure to , . , 1 . _ _ , . . , - . 

heat, a .white smoke aiose, wlmh was deposited on the sides of the 

phial in fascicular Hocks of a snowy whiteness. The phial 
being removed from the lamp, fine crystals an inch long 
sublimed in cooling. A little coal was left at the bottom, 
which when iticincnated was found to contain potash. 

op. Ten parts of ciystallized succinic acid, being tieated 
in the same manner, exhibited exactly the same phenome- 
na; ,pnd at the end of th$ process the two phials could not 
+ bo distinguished from each other. 

saturation wUk ^ b* Onepaitof the ucid was accurately Hfctu rated with 
***** soda; and the same was done with bucende acid and soda. 

The quantity of tifiifee jm the^ two swlt^with bgj£ af soda 
Wiisthesnme, +** 


c. The 
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c. Th>i saturated solution did not precipitate acetate of cvamination 
lime, sulphate of manganese, nitrate of copper, acetate of wlotta 
lead, or nitrate of lead. The succinate of soda cxiub$te$i * 

- t _ V 

the same phenomena. 

d. It precipitated the nitrate of barytes white, nitrafteW 
nickel applegreen, sulphate of cobalt peachblossoin colour, 
nitrate of mercury white, muriate of iron at a maximum 
brown. The succinate of soda comported itself in every in- 
stance in the same manner. 

e. Three parts of nitric acid were evaporated from one of and treatment 
this acid. It was not decomposed, being only rendered Ultnc 
whiter and more pure. 

Succinic acid treated with nitric exhibited the same re- 
sults. 

To demonstrate the difference between this acid and the ItdiflWed from 
benzoic, 1 saturated twenty pari s with soda, and dissolved ^ oen * ulC 
the »aU. in 130 pu ts of water. Muriatic acid poured into 
it dirt not render it in the least turbid, but next day a solid 
crystailizat.o i was formed. 

The benzoic achl was sutu-ated and dissolved precisely 
in the same manner. The inM drop of muriatic acid began 
to separate the benzoic in a curdy form, $pd a larger quan- 
tity converted the whole liquid into a light bulk} mass. 

From these experiments it follows, that the acid separated 
from the products of the suechohutie by distillation is not 
the benzoic. 

This acid is volatile, and crystailirible ; it cannot there* and from ajl 
fore be compared with the acetic, oxalic, suberic, malic, 0lhcrs * 
citric, or tartaric. Neither has it any analogy with the prus- 
sic, uric, or sebacic. There remain then ool^ the gallic, 
benzoic, nielli tic, moroxylie, pyrotartaric of Rose, and 
succinic, to which it can be analogous. 

It does not resemble the gallic, for it does not precipitate 
iron black, and when combined with soda acts neither on 
copper nor on lead. The benzoic acid is much less soluble 
in water, aqd the benzoate of soda precipitates almost all 
metallic sails. The me'ditie acid comports itself very dif- 
ferently, according to Klaproth, with metallic solutions. 

The same may be said of the raow&ylic and pyrotartaric. 

Vol. XXVI— June, 18 10. k J?ut 
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except the wc- BgLto the succiuic a;id it is perfectly similar in taste, 

mil" t.ffisffAffia - -'' ■ „ 'ftOI' iff 


The liquid row n liquid, that passed over into the receiver with 

exainiS^^ add, still remains to be examiued* When it 

s ^Wratcd with soda, and slowly evaporated, a reddish 

brown saline ma is obtained. Part of this being mixed 
with concentrated sulpffitiic ac.d, no smell of acetic acid 
was emitted. The remainder of this neutral mass being 
dissolved in boiling water and filtered, a thick, black, em- 
pyreur$»i»c oil remained on the filter. The filtered liquid 
was palpitated by acetate of lead, and this precipitate 
was decomposed by sulphuric acid. The liquid separated 
from the sulphate of lead had the following properties. 
Properties of 1. It precipitates the acetate of lead white, 
tained.* 1 By saturation with carbonate of potash, its colour is 

rendered deeper. 

li 3. The neutral solution forms with muriate of lime, after 
some time, a precipitate, that has a saline aspect. 

4. With nitrate of barytes it gives a slight precipitate, 
soluble in nitric acid : 

3* With the nitrate of silver, or of mercury, a copious 
precipitate : 

6. And with nitrate of copper a dirty green precipi- 
tate: 

The pyrotarta* These experiments seem to show, that the ccid liquid 
ric ' contains the pyrotartaric acid of Rose. 


The py rotarta* 
ric. 


Recapitulation « 

General con- The saccholac lie acid appears to contain carbon, hidro- 
elusions. g en , anc j ox jg en ; but no nitrogen, for during its distillation 
in the dry way neither ammonia nor prussic acid is formed* 
The saccholactic acid is decomposed by dry distillation., 
and yields succinic acid, pyrotartaric acid contaminated 
with an empyreumatic oil, a little acetic acid, and a great 
deal of carbonic acid gas, with a very small quantity of car- 
bu retted hidrogen gas. 

It is probable, that the succinic acid contains a larger 
quantity of hidrogen, and less carbon, than the saccholactic 
acid. The latter does not inflame, till the moment it be- 
gins to be decomposed, while the succimc add in- 
flammable. 
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flammable. The succinic acid seems to appcoact) 
the nature of volatile oils, while the saccbowcticl 
analogy to the lartarouq acid and sugar. 

The property observed in residuary coals by Proust*!^ 
when treated by nitric acid, they, became soluble infixed 
alkalis* takes place also with thecal of sacchola&tic acid. 

There is a difference between the coal of saccholactic 
acid, aud that which is produced by the sublimed acid : the 
first yields lime ou incineration ; the second, potash. 


XII. 

Letter from Mr. Haksenfratz, Chief Engineer and* Pro- 
fessor of Mineralurgy at the Practical School of Mining * 
to Mr. Bkutiiollet, on the Oxidation of Iron*. 

r 

IF HAVE long been of opinion, that oxigen combines Oxigen 'tup- 
with iron in various proportions. The experiments of P? scJ to Cl>,n * 
Proust t» by which he shows, that only two precipitates are 
formed in all the solutions of iron, one of green oxide and proportion'?, ^ 
the other of red, made me waver in my opinion, and I was by d 

on the point of giving it up ; but, on comparing the quan- 
tity of oxigen mentioned by Proust as combined with iron 
with the quantities deduced from experiments made by 
other chemists, who enjoy a well de^/ved reputation, I 
found such differences in the proportions, that I resolved to 
suspend ray judgment till fresh facts should confirm or re- 
fute this doctrine. 

In fact Proust says, that the green oxide is composed of Different pro- 
28 parts of oxigen to 100 of iron, and the red oxide of 48 
of oxigen. The experiments of Lavoisier, those which you oxigen. 
undertook in conjunction with Messrs. Monge and Vander- 
monde, those of Vauquelin, and lastly those qf Bucholz J, 
prove, that iron oxided at a minimum contains 30 of oxigen 
to 100 of iron. As to the red oxide, chemists are not 
*v 

* Annales de Chimie, vol. LX VII, p. 309. 
f Memoir read to the Institute in the year 5. * ! 

X Chliiie^ vol. LXV, p. 202; or Journal, vol. X3CV, 

p 053, rH ‘ , ‘ * 
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They w»y var^ 
progressively -i 

■from tlici least 

to the greatest. 


Four oxides. 


Thenard, 


Darso* 



loo proportion of oxigen it contains, same 
; 425, others upwards of 50. 

rimraortal Chemical Statics appeared. The opinion 

there advance, that u the proportions of oxipren may 
vary progressively from the term at which combination^ be- 
comes possible to that at which it attains its highest de-* 
gree,° admits, like that of Proust, a maximum and mini- 
mum of oxidation, but it differs from him in two respects': 
he asserts, that these two points are the only ones, and he 
even fises them ; while you, in addition to the progressive 
variation of oxigen, leave these two extremes undetermined. 
Proust strenuously opposed your opinion ;* and I must 
confess that his reasons, and the facts by which he sup- 
ported them, staggered me. Thus I was on the point of 
giving up the oxidation of iron in various degrees, when 1 
read Thenard’s Considerations on the oxidation of metals in 
general, and that of iron in particular f, in which that able 
chemist appears to adopt a mean opinion between Proust’s 
and yours ; and where he shows, that there is a third oxide 
of iron, white oxide, which contains less oxigen than the 
green m'urnuun oxide of the chemist of Madrid. These, 
with your answer to Proud J and Darso’s|| inquiry concern- 
ing the oxidation of iron, in which he says he has obtained 
by calcination oxide of iron containing as far as 56 of oxi- 
gen to 100 of iron, still kept my opinion in suspense. 

If the facts related by Thenard and Darso be true, there 
must be four oxides of iron : 1, white; 2, green; 3, red; 
4, beyond the red as far as 56 of oxigen to 100 of iron. 

As you have quoted the experiment of Thenard, and thU 
chemist has the reputation of being accurate in the facts he 
announces, 1 am inclined to tiust his results. As to that 
of Mr. Darso, it appears to me the more extraordinary, as 
all the precise experiments hitherto made had not carried 
the maximum oxide of iron farther than 4*2 or 45 of oxigen 
to 100 of iron, and even Proust made it no higher than 49* 


* Journal dc Physique, an. 1804, tom II, p. 330. 
t An. de Chim. vol LVI, p. 57 : or Journal, vol. XIV, p. 224. 

. t Journal de Physique, an. 1905, tom. II, j>. 356. 

$ Joarn. dc Pbyt, an. 1900, tom. II, *>, Sift l fib XVII, 

p.**l, 967, ’ " V 

Doubting 
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Doubling the possibility of fixing the limits t of $xid£tvdp, 
and obtaining an oxide containing so 1 a a* pr of 
oxigen, I imparted to you. my thoughts on the 
' You hinted to me, that you had little confidence m 

suits Announced by Mr. barso; and* a»I thought it of.SIn- 

portance to the opinion concerning the different torms of 
oxidation of iron to verify the fact, I sought an opportunity 
of doing this. 

The lectures on mineral a rgy, which I give every year at The author** 
the school of Mining at Moustier, enabling me tO make a lectu 1 reson m *' 
number or chemical experiments, which are repeated by the 
pupils sent thither by government, who have already ao 
quired considerable knowledge of the subject at the Poly* 
technic school, I determined this year to repeat the experi- 
ments of Mr. Darso, and employ Mr. De&roches, a pupil, 
to do the same. 

Following hr exactly as possible the process described by Darso’sexpe* 
Mr. Darso*, we endeavoured to perform it with more care p™^ tuirC5 ’ 
anc. attention, in order to obtain results, on which others 
might depend. 

As it was possible, that some of the suhstance of the test, The iron fiU 
the cupel, or the mortar, might have mixed with the iron, jy?* d first aua *‘ 
and contributed to the increase of its weight, we fust ana- 
lysed the iron filings, which we proposed to calcine. By 
this analysis we found, that the iron we calcined contained a 
little carburet of iron and silex, but in too small quantity 
to be weighed, with a trace of alumine and of lime# 

The iron filings, weighed separately, were put into a Process de- 
porcelain capsule, weighed with the capsule, and then 
placed under the muffle of a cupelling furnace. Aft er 
having calcined them for a larger or shorter time, the cap- 
sule was withdrawn, and set to cool under a glass, that no 
extraneous mutter might get into it ; after which they were 
weighed with the capsule, triturated, and then weighed 
with the capsule afresh. These operations were repeated 
nine times following, and the iron increased 42*224 per 
cent, after which it received no further increase. 


* Certainly not at the commencement, for the filings were not stirred, 
nor waMhe turjenewed, fill after nine successive calcinations of several 
hours each. T* 

I shall 
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i£re subjoin a tabular view of the nine successive 
4|^rlhe reader may observe their progress* 


- ^ 

Tabulated re- 
sults. 


filings iveigbed 5 grammes* 

and tne capsule • 29*340 

Capsule add filings • • • • • • 34*340 


C After a calcination of 1 J hour • • 34*885 0*545 

j After trituration • • • •' • • • 34*885 0*000 

C After a 2d calcination of 2 hours 35*100 0*215 

I Aft^trituration 35*090 0*010 

J AftetfttSd calcination of 3 hours 35*530 0*440 

\ After trituration • • •• 35*520 0*010 

f After a 4th calcination of 4 hours 36 380 O'flfiO 
\ After trituration • • • •' 36*370 0 010 

C After a 5th calcination of 6 hours 36*420 0*050 

\ After trituration 36*4</5 0*015 

C After a 6th calcination of 4 hours 36*405 0*000 

£ After trituration 3t>*3oo 0*015 

f After a 7th calcinatiou of 3 hours 36*300 0*000 

^ After trituration 30*375 0*015 

C After an 8th calcination of 2 hours 36*376 0*000 

\ After trituration • • 36*360 0*015 

After a 9th calcination of I hour 36*360 0*000 

prncrss of »the From these experiments it follows, that the increase o: 

calcination ir- weight by calcination was somewhat irregular in its progress. 
** * and after the 5th calcination* which was continued for t 

hours, the oxide increased no more in weight, to whatevei 
temperature it was exposed. 

Loss by iritura- It appears too, that in all the triturations, except the first 
llon * the oxide of iron lost weight, owing to that evuporatior 

which is unavoidable, when we triturate a very fine sub- 
stance, and this evaporation appeared to follow a law de 
pending on the fineness of tlu* particles of the oxide. *' A 
first, while the particles were still coarse, it was nothing 
when they began to grow* tine, it was 0*010; and when the] 

finfr it uraa ft. 
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Calculating the increase of weight in 
and the losses of each trituration, we find* tn 
successive calcinations, the iron increased 42' 

by this process therefore we cannot carry the 

farther than 42{ of ox i gen to 100 of iron. 

To satisfy ourselves whether any foreign in at ty3r>64side No foreign 

the oxigen had combined with the iron, we analysed the ™^ t9nce pr *" 

oxide. This analysis, like that of the tilings, yielded us 

an imponderable quantity of silex, and a trace of lime and 

alumine. Hence it follows, that no earthy substance had 

combined with the iron, and that the metal hud lost du hug but the carbon 

calcination the carbon it contained before. ,ost * 

As Mr. D.trso says, that he was constantly stirring bis The oxide stir- 

oxide of iron during the calcination, aud renewing the air red and hiow& 

.... ft ■ p , ,, , * on duung cal- 

m contact with it by means ci a pair oi bellows; ana us it c ination 

was possible these two causes might have contributed to the 

combination of a greater proportion of oxigen with the 

iron, we resumed the experiment where we left off, and 

continued the operation on 3 grammes, at 42$ of oxigen 

per cent, which we had left, stirring and blowing on them. 

As it was possible however, if we used an iron hook to stir 

the oxide, that this hook might have been oxided, and part 

of its oxide mixed with that of the tilings, so as to increase 

its weight, we fixed on the extremity of an iron rod a hook 

of glass, which we changed as often as it appeared to grow 

soft from the heat ; and with this substance we stirred the 

oxided iron. 

The three grammes of iron oxide were exposed seven pamwl 2 776 
times successively to the heat of the furnace under a muffle, -more of oxigen 
and afterward triturated. The muffle was heated to the [jon*^ 111 ** 
highest degree, the oxide was stirred during the calcination, 
and the air in contact with its surface was constantly re- 
newed by means of a pair of bellows. In the earlier ope- 
rations the oxide increased in weight; so that at the fourth 
there' were 45 of oxigen to 100 of iron: but when it had but wo. ild not 
reached this point we could not combine any more oxigen talte U P in0IC * 
with it, so that it remained constantly at 45* 

These, # Sir, are the results we obtained by repeating the 
expenmaD^i Mr. Darso, and they confirm the opiuion, 
that the ofej^afibh gi^iron at U maximum does nut exceed 

45 of 



$OnIy 42*224 
, of oxigon to 
lOO'of iron. 
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ft^IOO of the metal. It is true Mr. Bucholz 
I ftttt comm: e more than 42 parts of oxigen with 100 
ft, as we did in our tir^t experiment: hut mine-engineer 


CusnWsau iffuehiveau combined 44 units of nxijjen with 100 of iron In 


an experiment, similar to that of Bucholz, as he informed me 
in a letter i received frcifc h'.iu* However, as it is extremely 
difficult to hi. ve puie iron, exempt hoth from carbon and 
ox i gen, we should consider thv highest result as nearest the 
truth. 

Darso’s expert* This difference in the quantity of ox i gen combined with 

mentsappa- i r011 * n ^ ex p enmri4 t fj of 'iV.i. Darso .md ours leads us to 
reutiy eirone- 1 

ous. believe, that some substances mixed with his products, of 

which he d:d not take account. Our icsuif bring back 
the question to thv point *ii which it was below die experi- 
ments of Mr. i)a;so. If the precipitate oht nued by The- 
The white ox- uard be really l, wmte oxide with less oxigeu than the 

ide fr till re- green, there must be th ve oxides of ron the white, irreen, 
mams to be ex- & , , Al , . . ... h . , 

amiued. an d red : to the nature and degree of nxigenatum ot this 

precipitate therefore our inquiries should he directed, to 
determine whether, as Proust asserts, there b( but two de- 
grees of oxigenation ; one at a maxi mum with 45 of oxi* 
gen, and the other at a minimum with 30. 


XIII. 

On the muriate of Tin; by Mr. E. Bf.rird, Exprofessor 
of Chemistry at the Medical School at Montpellier, of the 
Academy if' Garth , £c.* 

Piepamtion of JL HE preparation of muriate of tin in a largo way has fur- 
UD me with opportunities of observing some facts, 

Lgreat ’ which I think it may be of use to record. They will form 
a supplemtm to those, hat have been described by various 
men of learning, and may serve to hasten the peiiod, at 
which the art of dyeing will r ceive from chemistry a cer* 
tain and uniform method of preparing and employing 
jtbe composition for scarlet, which is a specie* *0$ salt of tin. 

f Annales de Chlmie, vol. LXVfal. 
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The solution of tin by muriatic acid, as d;$i^te<V^ n f t ; a 

authors, and as practised by Bsinme, is effected by pq^iy muriatic 
mg on one part of this ruettd, in a state of extvenae divfe^py^^ 1 ^ ‘ H)> 
four parts of common muriatic acid, and assisting the 
mi cal action by the heat of a sand-ba th. The watersming 
as a vehicle to the acid is decomposed ; the oxigen, oxides the 
metal, which then combines with the add; while the hidro- 
gen is evolved in the state of gas, carrying with it some parti- 
cles of the rnetal employed, which render it very fetid, jjut 
the action i« slow, and he dissolution is imperfectly effected. 

1 have observed, that a *ery large portion of the acid is com- 
pletely lost by evaporation, and that, if you would dissolve 
the whole of the metal, you must not only add fresh acid, 
to supply the place of what is thus wasted, but keep up 
the action by artificial heat for several days, i tried to effect 
this operation in the cold, and two months were insufficient. 

Bajeii and Clinrlard, in their experiments on tin, employed 
as much as six months. 

Mr. Chaptal assists the chemical action between muriatic Tin put into 

acid and tin, by placing the metal, when he prepares the w er t Hm * 
... . . , . .... , uiuiiauc arid 

acid, m the jars ot Woultes Apparatus, in which is the gas pawed into 

water to ah-orb the vapours. The heat that is evolved ll * 

has an excellent effect, and the action becomes very brisk 

toward the end of the proems. But this ingenious device 

leaves something still to ue desired, as the acid dissolves 

only a fourth of its weight of tin, and the solution requires 

to be tin 'shed by other means. 

The solution of tin is ..till better effected by admitting Tin CX p 0t;e< j to 
into a large receiver, in which there is a suffi< iertt quantity nascent anurid- 
of the lot ai m a Mate of hvision, the vapours of muriatic llc acid 
acid »-vi)lvcd from a ud-.-* r.**» ' 1 , ■ • i inunale of sochi 
ai.tl f ulp'n.i: u *u ‘ * **;(»- 1 ^ *(;* o' " • * '■c« i te • t«»r ut *d-i. 

In proceeding tiius \»\ <Vti ' incurs of 

muriatic acid are pretty easily condenses and combined 
with the tin. 

If the vapours of oxi muriatic acid be received into a ves- Ti , - n nlljria- 
gel containing tin and common unmade acid, *ho solution tn a«il <■< 

U effected completely; ;bml in a short time. The acid at I^jpanc 'I i-kI 
‘>0° wilf tKenf^ke upthe third of its weight of tin. 

| have t^fd^rioua mixtures of muriatic and nitric acid. Action of ni- 

coataiuiug 
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to a tenth of the latter. They all 
pfflptin extreme heat and violence, and the con-, 
ofe the.; vessel were thrown out with violence. One 

jriM o{fiaftr«c avid, or oquu forth of the shops, at 35” of 

Jlfeiajiejp 1 ,'. areometer, and 12 parts of common muriatic 
acid at "H q 0 , form a mixt$&e well adapted to the solution of 
tin, which it effects very well, and in little time. This mix- 
ture takes up about a third its weight of tin, and the solu- 
tion is carried to 45°. 

1 attempted to c6inbine the alternate action of muriatic 
acid and atmospheric air on tin, divided into small grains, 
for the purpose of dissolving it, and nith complete success. 
With this view I filled a large wide mouthed glass bottle 
with finely granulated tin, covered the metal with muriatic 
acid at 20°, left this to act oil it for a few hours, and then 
poured off the acid into another vessel ; when it was Yound 
to have risen to 25°. The tin soon began to grow black 
from the contact of the atmosphere, absorbed oxigen from 
it, and caloric was evolved? rendering the metal very hot. 
A' lighted candle put into the bottle was quickly extin- 
guished. As soon as the bottle began to grow cool, I re- 
turned the acid into it, which acted with fresh force, and in 
a little time got to 3,0’. I poured it off again, to let the 
air act on the tin, and then returned it into the bottle afresh. 
Thus I continued proceeding alternately, till all action 
ceased. At the end of two days the solution had attained 
the strength of 45'. Indeed one day was sufficient for this, 
if a series of bottles supplied with tin were employed, so 
that the acid might be acting on the tin in some, while the 
air was acting on that in others; and by this continual 
action the strength might be carried even to" 50°. 

The muriatic solution of tin, when fresh made, combines 
pretty readily with the oxigen of the atmosphere, as Pel- 
letier, Guyton Merveau, and other celebrated chemists 
have observed. It is sufficient to invert a jar, filled with at- 
mospheric acid, over a dish or widemouthed bottle filled with 
this solution, when the solution will continue to rise in the 
jar, till the whole of the oxigen is absorbed. The absorp- 
tion is more rapid if the jar be filled With pu^ dilgen gas; 
and nearly the whole of the gas up in a 

short time. To facilitate the combination oi oxigen gas 

with 
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with the recent solution, I caused a large 

mospheric air to pas9 through it by means oraf >pai r:%f , ^ oel^ * 

lows, the nozzle of which reached to the bottom Pf Jjie v ' 

If the solution be not fully saturated with tin, 

up a fresh quantity in proportion as it absorbs frptH^ v 

the atmosphere. *| *3n 

Oximuriatic acid gas is eagerly absorbed by this solution, am! oximuna. 
as Pelletier very justly observed. This learned chemist tlc acid 
even proposed a solution so saturated for the purpose ot‘ dye- 
ing scarlet; and 1 prevailed on several dyers to make trial 
of it, but none of them adopted its use It appears, that which has a si* 
the combination of atmospheric oxigeu with it imparts to .™ l,dr effect on 
it nearly the same properties as n riinuriattc acid gas. 

When it has absorbed a great deal of oximuriatic acid 
gas, it is fit for dissolving a f r esh quantity of tin, and when 
it has dissolved more tin, its state is altered, and it is ren- 
dered again capable of absorbing oxigen gas. 

The muriatic solution of tin at 45° yields crystals of mu- Crystallization 
riatt of tin, by evaporation. TheftcrystaUization is effected somtion of 
more cavity, in proportion co the length of time the snlutiou tin. 
has been kept, or to the quantity of oxig»*u it has absorbed. 

The mother water, in which the crystals are deposited, is of 
great density, particularly after several crystallizations Its 
density is still greater, if it were evaporated before its ex- 
posure to the air: it is sometimes even slightly fuming, and 
will then yield crystals on being diluted with pure water. 

A phial that would hold 14 parts of distilled water, contained 
28 of the mother water after the first crystallization : and 
it held 31, when the same liquid had furnished several crops 
of crystals by evaporation. These mother waters are capa- 
ble of combining with the oxigeu of the atmosphere, if the so- 
lution were not previously saturated with it : and for this pur- 
pose it is sufficient to expose them to the air, or force the air 
through them with a pair of bellows, as 1 have pointed out 
above- for the simple solution. This combination occasions 
a fresh production of crystals, and if a very exteusive sur- 
face of the mother water be exposed to the air, a muriate 
of tin crystallized in very thin and light scales will be ob- 
tained. B&u mo not! c&l this mode of crystallization. Oxi- 
muriatic combines with the mother water with 

* ^ * much 
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i^j^^oonsidorable quantity of caloric is evolved, 
Yer it ^ cold the liquid coagulates into a mass of 
r cry&UdkTof muriate of tin* If the crystals of muriate 
purified by dissolution in pure water and recrystal- 
will acquire more commence and more deu&ity, 

Cry^lfatHized muriate tin is very soluble in cold water, 
the solutio i being quickly effected, and producing a con- 
siderable diminution of the temperature. The mean dimi- 
nution in my experiments was 9° of K. [20*45° F.], the 
temperature of the atmosphere and of the substances em- 
ployed being 5° [43*25° F.]. The mixture of pure water 
with the mother waters produced no change of the tem- 
perature. 

As I bed observed, that these mother waters became a 
little fuming by evaporation, I tried the distillation of the 
mother waters highly concentrated, and of the crystallized 
muriate, to see whether 1 should not obtain a muriate of 
t[n similar to that known under the name of fuming liquor 
of Libavius. Weak murlfttic acid first came over; and then 
the muriate either passed into the receiver, or sublimed into 
the neck of the retort in a white mass, known formerly 
under the name of butter of tin. * With the same view I 
passed muriatic acid gas as dry as possible through the con- 
centrated mother water of muriat? of tin when it became 
fuming, and yielded crystals on mixing with it pure water. 
But I must observe, that the fuming liquor of Libavius emits 
much more dense and copious vapours, that it is whiter, 
and that its sped lie gravity is greater. 

The combinations of muriatic acid and tin in the state of 
solution, of crystals, or of mother water, have always an excess 
of acid; and from what Ims been said it appears, that they 
are all capable of infinite variations in their stale. Hence 
we need not he surprised, if the effects they produce in dye-* 
ing are so uncertain, and so different from one another. 
The least variable state of muriate of tin appears to be that 
of crystals perfectly white and thoroughly drained. In this 
state this mordant ought always to be employed in dyeing, 
adding to it a larger or smaller proportion of nitric acid* 
according to the shade we wish to ] C compost . 
tiou alone can be always uni tonufoqif yid^^qt||tant results. 


Profiting 
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Profiting by the facts detailed in this Preparation iu 

easy to give a simple and advantageous procest fpr preparing^* 16 $ real * 
the crystallized muriate of tin in the large wa^yet I ' 

met with very perplexing difficulties in the attempt, t£e&rjy 
it into execution* These however I lmve at length be£n able 
to surmount, and the description df the method 1 haye pur* 
sued will/ortn the subject of a future paper. 



On the Formation of Acetic Ether in the Marc of Grapes : by 
Mr. Derosne*. 

Some years ago we obtained acetic ether by the simple 

distillation of vinegar on a pretty large scale. This 3'ear we Acetic ether 
° . iormrd in the 

had an opportunity of remarking its formation in the marc distillation of 

of grapes, from which the juice had been expressed. We vinegar, 
were preparing some sirup of grapes, for a trial ; and after 
the grapes had been bruised, they were subjected to the 
press, and the squeezed pulp was thrown into a cask. Some and from the 
days after, accidentally thrusting my hand into it, I found cd gropes.' 
it warm and moist; but what surprised us mo>t was a smell 
of ether arising from it. 'Some of it was taken out, pressed, 
and the fluid distilled in a small alembic. The first. pro- 
duct was in fact pure acetic ether. What came over after- 
ward contained some likewise, but mingled with weak spi- 
rit of wine and acetous acid. 

It appears, that this marc fermented very quickly; that 
Mhe acetous fermentation took place neaily at the same time Theory of it* 
with the spirituous; and that their simultaneous occurrence 
produced acetic ether. 

Thus this liquid, which, when first discovered, seemed 
very difficult to be obtained, appears to be formed under Might be oh- 

' . 0 , , taint d m tii/» 

circumstances of no uuireqiient occurrence; and perhaps, way 
if we opportunely availed ourselves of the moment of its 
spontaneous formution, we might procure it iu sufficient 
quantity, without having recourse to its artificial forma*.* 9 
tion f. 

* p. an • 

f In our the jjouiassf. ur retake of the expressed 

apples, U) i; r l||ci k a iplh for fhi- p.mluvt. C 
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Late sown Clover** 

Late sownclo- war having deranged the usual course of 

* er * agrf&ilture in Saxony, a farmer, Mr. Thaer, was^inable to 

sow his oats and clover before July. The first mowing of 
the clover was a very slight crop ; but the second was as fine 
and thick as possible. Mr. Thaer has since repeated the 
experiment, and he has found, that clover, when sown 
later than ordinary, grows more abundantly, and of better 
quality; and that, provided it be sown before the middle of 
August, it will certainly succeed. 
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SCIENTIFIC NEWS. 

MR. J. B. Beurard, agent of government at the quick- 
silver mines of the late Palatinate, has published a “ Ger* 
man and French Dictionary, containing the Terms em- 
ployed in Working Mines, in Mineral uvgy, and m Mine- 
ralogy, with the Technical Terms' of the Sciences and Arts 
connected with these.” It occupies one large tivo volume, 
and is said to have much merit. 

Last summer an experiment of a new kind was tried at 
the village of Philipsthal in East Prussia. This was, to 
split a rock by means of lightning. An irod rod, similar to 
a conductor, was fixed in the rock, and on the occurrence 
of the first thunderstorm, the lightning was conducted 
down the rod, and split the rock into several pieces, without 
displacing it. 

Mr. Philip Salzmaun, of Montpellier, has published a 
catalogue of the plants and insects of the South of France, 
which he proposes to collect and send half yearly to any who 
may order them, at the prices annexed. 

The Pharmaceutical Society of Paris has proposed the 
two following prize subjects for the present year.. 

1. To ascertain, as* far as .there exist 

* Sonniaft? Biblivth. 223, 
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in vegetables a peculiar and distinct p 
mists have given the generic name of 

Ought we to retain the old classification 

extracts; divided, according to Itoufdlej 

sinon9, gummy- resinous, resino-gutntny, and 

Can we establish a more methodical and 
cation by* the help of chemical experiments 
pal 9ubfetances, that furnish the apothecary with extracts? 

To indicate, from the nature of their different constitu- 
ent principles, the mode of preparation that agrees with 
each of them, and the nature of the men&truuins that should 
be employed. 

2. What is the present state of pharmacy in France? 

What part does it take in the art of healing? and of what 
improvements is it susceptible? 

The prize for the first is a gold inedal of the value of 200 
francs [^68 Gs. Si/.] ; for the second, a gold inedal of the 
value of 100 f. [X*4 35. 4c?.]. The answers to each are to 
be sent, post-free, to Mr. Sureau, secretary to the society, 
rueFavart, No. 18, before the 1st of October next. 

Dr. George Pearson, F. R. S., senior physician to St. Medical and 
George ’ 9 Hospital, recommences his course of lectures on ^ 

Physic and Chemistry, at No. 9, George street, Hanover 
square, on the 4tn of June, at the usual morning hours ; 
namely, the medical lectures at 8, and the chemical at 9. 

A chemical lecture on the cases of patients of St. George’s 
hospital is given every Saturday morning at 9; and the 
practice of vaccination is carried on in Broad street, Golden 
square. 

To Correspondents . 

Mr. Verschoyle’s paper, dated the l6th of April, did not 
come to hand till the 2Gth of May, I shall be happy to 
receive an account of his progress^ and at the same time 
should be glad of a more precise representation and de- 
scription of his apparatus. Perhaps Articles IX and X of 
our present ^mber^m&y afford him some hints on the sub- 
jectof 
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i Ditto 

Ditto 

19 

43 

49 

53 

41 

2<r97 

j Fair 

Fair 

20 

49 

51 

55 

47 

30-00 

1 Ditto 

Ditto 

21 

55 

54 

64 

47 

29 '07 

Ditto*" 

bill® 

22 

55 

53*5 

6*1 

44 

29-86 

Showery 

Ditto 

23 

53 

52 

60 

43 

30*10 

Fair 

Ditto 

24 

52 

54 

62 

47 

30-18 

Ditto 

Ditto 

25 

54, 

53*5 

63*5 

43*5 

3008 

Ditto 

Ditto 

2() 

49 

53 

6*1*5 

46* 

3006 

Ditto 

Ditto 

27 

53*5 

54 

6*4 

46* 

29-95 

Ditto 

Ditto 


• Starlight at 11. Rain in the night. + The 

J This evening very coid. $ Ham _ 

K Rain at 1 1 , and mcsi of the night. 

•• The day fair. A little ram about 7 P, M. 
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red hot in the fire;. for these two sub- 
tile same results. They assert, that dry cliar- 
^jo water in burning, and contains no hidro* 
Retails of their processes show, that their re- 
as approximations sufficiently 

burned chai^ of their experiments these gentlemen burned 

smaj/quantit ' 3 P n ^ four $F?* ns ^ charcoal, and it is impossible to obtaiu 
accurate results with such small quantities. They esti- 
mated the density of the oxigen gas and the acid gas by 
weighing merely 21 cubic inches of these gasses, and de- 
terminations of this kind should he made from much 
larger quantities, f We cannot justly give these results a 
preference over those which Lavoisier, Fourcroy, Vauque- 
lftt, Seguin, and Biot obtained with fifteen and even forty 
Quantity more times the quantity^lmd very sensible balances; though in- 
i™cu°racYof 4,1 l ^ e sensil>iiity of a balance is a very inadequate 

weighing. compensation for a defect of quantity in the substance 
Weighed. 

The experiments of Messrs. Allen and Fepys do not prove, 
that charcoal previously heated red hot furnishes no hidro- 
gen gas in burning : for they did not seek for this gas in the 
air remaining after the combustion, and it is well known, 
that hidrogen gas will not inflame when it exists but in very 
small proportion in oxigen gas. 

These considerations have induced me to make known my 
Researches oil the same subjects, the diamond excepted, 
wbi<:h I cctuld not burn ; and they have led me to some im- 
portant conclusions on the most usual eudiometrical pro- 
cesses. * 


v Weight of oxigen gas and carbonic acid gut* 

Weights One of the most important points in the analysis is to de- 

wboiii?ach? d, ^ ertB ” l « e ttu: exact weight of oxigen gas and carbonic acid, 
examined. Jn 'S process so delicate I judged it proper, not to rely on 
my own experiments alone, but to take the mean of the re- 
sults, that appeared to me most deserving confidence. The 
. balance I used in the following ex^^mf^^Was^mnde by 
' Fortin. When,, loaded with the for weigh- 

ing the gasses it is sensible to a milltgicttmWe [.0*01544 of a 
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VO-v 

'inose 


gr.]. The’ globe weighs about % kilo g. [p 
&ud contains 5^4T6cub. ceptiro. [362 cub£ 

1 reduced the volume of gas to the 
met. [29'8‘J in.], and the temperature vs 
admitting with Gay Ltossac, that air dilate) 
degree. Tlie temperature of melting ice* lb t 
I time of a gas is sometimes reduced, is so remote \ 
at which the weighings were made, that. i< ti|j>re be a little 
inaccuracy in our method of correction for r$ach. degree of 
temperature, the ern> nr must increase to a sensible qu an- 
ti tv, when the reduction is considerable. My experiments 
appear to indicate generally, that, when a gas is weighed at 
a temperature approaching that of melting ice, and the 
usual calculations are made to reduce it 1o the moa^ iomp«« 
rature, and the extreme humidity ag^eaMe to this tempe- 
rature, the gas, thus corrected, appears sensibly lighter, 
than it i» found to be by actual experiment at this mean 
temperature. On the contrary, if a gas be weighed at a 
temperature considerably above the mean, and reduced to 
this mean by calculation, the corrected weight will come out 
greater, than that obtained by direct experiment. Though 
this result requires for its confirmation a greater number of 
observations, it leads me to think that we ought to avoid too 
great corrections for temperature. 

The weight of oxigen and carbonic acid gasses are re- 
duced to the term of extreme humidity, agreeable to the 
mean temperature of 12*5° [64*5° F.], because we obtain 
them nearly in this state. T he specific gravity of aqueous 
vapour, at temperatures very remote from the mean, has 
not yet been detei mined in a manner sufficiently precise, to 
allow us no loom to appiehend errour in reducing* it to the 
dry state. , , 

Weight of a cubic decimetre [60*895 cub. in.] of humid Weight of ^xi. 
oxigen gas, the thermometer at 12 '5° [34*3° F.j, and baro-^ ** 
meter at 0*758 of a metre [29*82 in.]. 

According to Lavoisier.. ..... 1*3583* gram. 

~ iyegimi, Fourcrov 

£nd \ 1*3523 • 

' c?***; •••-•. i*35*:s 

* rpy^B^irwiti on 1 '3563 



20*9725 grs. 

20*8793 
2V9O90 
20*94,1 0 


Mean 


Mi 


1*3353 


20 * 9-42 


TV 
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The following are the particulars of the experiments here calculated from. 




i<3*. 


Apparatus 
the combtfW 
lion of ..char* * 
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at its for the combu$(io$'tif eharfoah 


to. was effected in the sun, by means of a 
1^*8 inch.] iu diainetev, iu a tubulated re- 
el cock) which contained about qGOO cent. 
The charcoal was fastened by a wire 
.ito^pUte of the same metal, which was suspended 
th^n|iddie*0f the receives bv a chain of platina fastened 
Ap tire top oft tftej vessel. Near its point of suspension, and 
iu tj^rtubulure, v^as fastened to the chain a small cjliude* 
filled with muriate of lime, which had been weighed in a 
closed vessel previous to the experiment. 

The receiver was suspended between two vertical pillars 
by a horizontal bar fixed to the tubulure, and crossing the 
pillars iu the direction of iheir diameter. This bar could 
be moved up and down between the pillars, and bo fixed 
by screws; so as to keep the receiver immersed more or less 
in a mercurial trough, which was deep enough to fill the 
receivenwith mercury, when plunged into it perpendicu- 
larly with' the cock' open. The mercury was previously 
dried, andLthe tubulure ulone was left full of common air, 
that the mercury might not mix with the miniate of lime. 
Oxigen gas from the oxi muriate of potash was introduced 
into the receiver, by fitting to the tubulure a bladder filled 
with this gas, and furnished with a cock, and raising the 
receiver to ai proper height ; after which the cocks were 
closed,. • 

To extract the gas from the receiver, I screwed on the 
tubulure, a small glass globe filled with mercury. .On open- 
ing the cocks, the mercury in the globe fell into the re- 
ceiver, and was replaced by the gas in the latter. Tin* pipe 
of the cock of the tuhulure had a tube leading into the 
receiver to convey the mercury free of the muriate of lime. 

Before 1 commenced the process of combustion, 1 always 
extracted in this way a part of the oxi gey gas that bad been 
introduced into the receiver, and Subjected it to analysis. 
.Eudiomet rival r to ascertain the proportion of oxigen^s, I. employed 

ojri^n* 5, For the hidrosnlphuret of potash, concentrated, a^pW]feguated 
" jrit'h nitrogen gas; and I always comp^eic^^fejitocfess with 

; • • . " _ that 
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that of Volta’s eudiometer. This comj: 
several new observations on the use of this i 

Ju the trial with hidrosulphuret 1 followed^ 
cess of Marty. I shall only observe, that IA 
an<l sand the glass stopple of the phial 
dl'osulphuict uud gas, to prevent its being i 

Without this precaution a vacuum is fo r rn 

tion of the oxigen gas, which occasions the evplutSo^lb^the 

nitrogen that impregnates the liquid. * ^ 

I let the mixture of hidrosulphuret andgastobc analyse 
ed stand at rest for five days, in which tifeie the process is 
always finished. In this way I obtained more regular re- 
sults, than those obtained in a few minutes by agitation ac- 
cording to Marty’s process. 

1 take care, that the whole of the process conducted at 
a temperature nearly uniform ; for, if the hidrosulphuret be 
exposed to a lower degree of heat than that, at which it was 
impregnated with nitrogen gas before being placed in con- 
tact with the gas to be examined, it absorbs nitrogen from 
the latter ; on the contrary, at a higher temperature it adds 
to it. 

The eudiometrical process with the hidrosulphuret is more 
accurate than Volta’s process, as will appear hereafter, to 
determine the proportion of oxigen gas when mixed with 
nitrogen only: but when the mixture contains carburctted 
or oxicavbu ratted hidrosren gas, it is best to employ Volta’s 
eudiometer, or some other process in which a large quantity 
of water is not essential ; for the liquid hidrosulphuret, or 
even pure water, sensibly absorbs all ox icarbu retted hidro- 
gen gasses, and makes the proportion of oxigen gas appear 
larger than it really is. This observation is true however 
only when the proportion of ca 1 buretted hidrogen exceeds 
pne per cent of the gas analysed *. 


* The absorption of oxicaiburetted hidrogen gasses by lridrosulphurot Absorption of 
of lime has been announced by Mr. C. L. Berthollet in his excellent pa inflammable 
per on these gas?o* in thg Memoirs of the Society of Arcueil, vol* II, ® as,es * 
p. ?9. I hive observed, that the olefiant gas is absorbed in e^ual quan- 
tities and a solution of hidroguretted sulphwet of potash j 

is absorbed in larger quantity by pure water 

* To 




S«p»M 

the carl 
•cid gas 
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carbonic and k go#from *thc ofcigen and m- 
the combustion of thgfecbarcoal, I employed 
fieumatic apparatus, I untxmtsed thetaer** 
til globe, which by means of the vacuum ex- 
from the rtceivu, where the combustion hud 
j and I placed the nr contained m tlu> globe 
|tAe tilled with mai cun, which was long enough 
column of gas to stand about 0*^7 of a met. 
*4t^.*R^VJWi>* i then nit i educed tlmuigh tin mcicury 
ftfeghur two |pwtttmes [15 or 30 grs.} of ln^hl) toncentiatcd 
solution of potash, agitated tiie ‘•olution in the gas occasi- 
onally, and in a tew hours the whole of the acid gas was 
condensed. 1 then replaced the meicury by water and mea- 
suwd the absorption. 

Expenence has shown me, that, when the c arborne acid 
gas is mixed with oxigen gas nearly pure, considerable ims« 
by nmc water takes are made in «*fcpaiating the two gas»<s by lime water, 
pended^upon liquid, bv means of the agitation ic tiuiied tor the c om- 

plete condensation of the acid g is, absoibsoxigen gas. r Ihis 
effect is not produced by the lime, but by the watui o ( the 
solution, which is lequued to be in \try laige propoitioa to 
JPotish prefer- the volume of gas *. Liquid potash absorbs nc.uly the 
same proportion of oxigen ^us as an tquul bulk of lime wa- 
tei ; but as the solution of potash may be used in an infi- 
nitely less quantity , the enoui arising horn it is too small 
to be noticed. 


Sipiratton of 
ca»b me ie»d 
fioni oxig n 


able 


Lime water 
girt s out ni- 
trogen, 

but may be 
used whtn 
much of this 
is present 


Experiments 
on the ab»orp 


Lune water affects the result too, not muely by absorb- 
ing oxi gen gas, but by leplacint, it by nitrogen gas, with 
which it is always more oi less impiegnated f. 

When the acid gas is miugled with common air, or with 
oxigen gas contaminated by alai n e proportion oi nitrogen, 
litne watei may be employed to absoib the aud gas without 
any sensible errour. 

Ihe following is the mean result of my experiments on 
this subject, under a temperatuie of J4° [57 2 Fs-]. The 

a 


* This affects the calc ulat on f,om the quantity of gas absorbed, not 
fliai from the precipitite thrown down C. 

t IT his would alter the state of the residue^ 
wcuM tend to correct the calculation nude 
ported 0. 
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ftitingf oxigfii 

*i*V ' 


limewater I used was prepared by mixiftg j_ 
quick Ihiie with six quarts of very pure wigwatja 
terinjj tile solution at the end of eigbt'iuid fq$y*l|ij 
oxigihi gas was* not mixed with ihe VitaewutJ 
been in contact with liquid potash. After 1 
htdroeulphnrct of potash indicated in it on0 ^ 
nitrogen. N % % 

Eap. !. A hundred pit; t* of this oxigen wcr$ by luxewater, 

times, during one minute, with 400 parts of U*newate$H?jr: 4 ' 
measure, in Fontana’s eudiotnetrical tube, ^ticl'were thus 
reduced to 9<> parts. On repeating the hperation, thefce 
96 parts were reduced to 92. I made thp same experiment 
several time* with common air, hut no perceptible change 
in its purity or quantity took place. 

E.\p. 2. A handled paits of pure ox i gen gas were mix* 
ed with <)00 ot luuewater in a bottle closed with a glass 
stopple. After a minute's agitation the 100 parts were re- 
duced to <H*5 ; and these 92*3 contained 8 parts of nitrogen 
gas. Pretious to their mixture with the limewuter they 
contained but one part, and they hud hem in contact with 
a quantity of liquid potash sufficient to absorb more than 
200 parts of carbonic acid gas. This experiments was re- 
peated by mixing with limewuter 100 parts of common air, 
winch was not perceptibly altered either in quantity or qua- 
lity. 

J£jrp. 3. A hundred paits of pure oxigen were intro- by potash In a 
duced into a closed phial with 900 parts of rainwater hold- 
iug in sulotiou a fourth part ot its weight of pure potash. 

After shaking lor a minute, these were 1 educed to 
purls. 1 obtained a similar result with rainwater alone. 

Exp . 4. A hundred parts of pure oxigen gas were kept *by concen- 
for six hours in contact with four parts of concentrated so- of l ^u8h” tlWI1 
lut ion of potash. The gas was not perceptibly altered ei- 
ther in qua.ity or quantity, though the mixture was shaken 
several tisnes. 

When common charcoal, or wood, or an oil, or any ve- Pr*«*epr« of 
ggtable substance of which hid rogen constitutes a part, dro«*e» gi*. hi- 
burned in duce *Uxigen gas, hldrogen gas is ulv\uys found dusio kh 
mixed,wil^\tt)e o'xig^a gas after the combustion, though dere<i as * >ar0 * 
the qvMOtltFjm&ikei^^ita be much greater than U ncces- 

uuy 
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tlwinflaiuniayejg^j and all the couibuatt* 
obvious, that the prbj^orjion of this hidrogen 
gfagS$t$|tyft£; toft,©tberyvjji»; than very.stnall : but tit#., electric 
occasion, its entire disappearance. • The pre- 
*$#0® pmt gas con be demonstrated only by the process 
Humboldt and Gay-Lussac for determih<- 
^te^be^^flibustion of a very small proportion of hicbogeu 
gas. This process consists in adding 100 p^rts 


of&MuJtOgeii to 200 of the air to be analysed, and detonatr 
’■ fhgthe thl^ture with a given quantity of oxigen gas, which 
£$iist be somewhat more than sufficient for burning the hi* 
dfogen. Jf this detonation cause a greater diminution than 
would result from burning the 100 parts of hidrogen added, 
it is to be concluded, that the gas analysed contained hidrp- 
gen gas. On this subject 1 shall make a lew observations, 
to which it is of importance to attend. 

The residuum of the detonation should be treated w$* 
potash, to find whether the combustion of the hidrog-en j$#s 
that may be discovered furnished any carbonic acid, 
no seUfcibk quantity of carbon in the analysis may taura- 
glectfSh^’but the estimation of the acid gas thus hatred 
canndf\b$. accurate, unless we deduct the carbonic acid, 
which the*hidrogen gas used as a reagent, and deemed pure, 
always furnishes by its combustion, when this is effected 
with a surplus of oxigen gas. 

Experiments J have found to my surprise, that every kind of liidrogen 
gasobt^Sin £ aa supposed pure furnishes, when completely burned, a 
various ways, sensible quantity of carbonic acid gas. I have tried hidro- 
gen gas obtained from the purest iron by means of, sul- 
phuric acid diluted with distilled vvatvr; that obtained by 
a similar process from zinc purified by sublimation; that 
from solution of ti^i by muriatic acid ; that from the de- 
composition of ammonia in a red hot tube; and lastly, that 
from the decomposition of distilled water by Volta’s pile, 
using platina conductors, and arranging the apparatus so 
that only mercury, platina,; aud glass were in contact with 
water, and with the gasses produced* Each of these 
kinds of liidrogen gas, when burned of oxy- 
gen* always produced a gaseous paTtjly 

absorbed by potash, and 

A ' * forming 
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forming carbonate of barytes* The go$$£s 
to sta^d oo potash previous to the detonations a 
particularly necessary for the Oxigefl gas I !en^ ^ 
which 1 obtained from oxi muriate of potash * 
never free from a few thousandth pavts of its ] 
bouic acid. 

A thousand parts of hidrogen gas obtained fromiA^^^iitysnlts, 
lutiott of zinc purified by sublimation, 
with T000 parts of oxig^u gas, afforded 3 parts df* ‘c^rjbip^ 
acid gas. • * 

Hidrogen gas obtained from the zinc of the shops, which, > 
had not been sublimed, produced the same quautity of acid 
as the preceding, 

4 A thousand parts of hidrogen gas from the solution of 
irirtu produced 4*5 of acid gas in a similar process. 

The hidrogen gas from solution of tin in muriatic acid 
aflorded 0 parts of carbonic acid* 

That from the decomposition of water by Volta’s pile, 3 
parts. 

That from the decomposition of ammonia, 10 parte* 

To render such small quantities of carbonic Stcid gas 
sensible, I effected the absorption over mercury in ? a. tube 
of such length, that the column of gas 1 examined was 7 
dec. [27’5 inches} high, and 13 mil. [0*5 of an inch] in 
diameter. The process was not finished in less than 24 


hours. 

it may be supposed, that the diminution of the gas by n 0 n ii ro usvsu 
tbe potash was owing to the absorption of nitrous vapour, P°u r affected 
which might be formed in the«c combustions where a small 
quantity of nitrogen is always present : but I constantly made 
the detonation over an extensive surface of water, and left 
the residual gas in contact with this fluid for an hour, or a 
sufficient time to prevent tiny suspicion of the presence of 
this vapour. 

I have said, that, when barytes water was employed in- Barytes water 
stead of potash, the earth was precipitated in the state of ! ot ;ail a car " 

. . . , . * , .. * . bouate. 

carbonate. Ivotjtg, be deceived in a result so small, J iu- 

troduced t^ a;ptfhoes -of an aqueous solution of barytes with 

excess lob e of thick glass, the capacity of 

cub. inches.] 

This 
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^ f/ y ^ , ' 1 ' f 

EspMpm*. Ihmiahed *HiyN»>«rV' and twoeontfStt- 

W*( Af|& Wing: exWmjllt of Air,' I deJWHfted io 
i mA. hitUAm^g equal parts of oxi^ti got' and UMm^gro gaa 
sdtssoMrfg Sublimed zinc in Sulphuric ' acid* 
gas bad befcn absejrbed by the barytes 
fthe residuary gas by means of the airpttnfrp, and 

« a freoh mixture of gasses similar to the former* 
on a ted. These operations I repeated* trH I bad 
^complete corr&ustiannbf 2*9 1 cub- dec. [177 
hidrogen gas at Xj?73 met. [28*7 inches] of 
4jhe. barometer, and 18*75° of the thermometer [65*75° F.]* 
The Carbonate of barytes formed weighed 6 cojtffc [0*926 of 
a gr*]. Admitting with Klaproth, that 100*parts of car?* 
bonate of barytes by weight contain 22 of carbonic* acid* 
we shall find, that the 1000 parts of hidrogen gas by mea- 
sure formed on combustion 2*6 of carbonic acid. Thi* 
comes sufficiently near to the quantity deduced from' the 
absorption by potash, to allow the two results to be consi- 
dered as nearly similar. . ■ 

1*** carbonic I eri^into these particulars, because the quantity of 

fcythe^French ca rb^l*acid, which tlie French chemists obtained from the 
cbenmte. cout^^f<$v of hidrogen gas extracted by means of zinc, in 
their grand experiment on the composition of Water*, was 
equal only to a thousandth part of the hidrogen ; while in 
my experiments the quantity of this acid was about three* 
times as great, whether the zinc I employed were purified 
or not, or the hidrogen gas were obtained by any other me- 
thod and considered as pure, 

Watei from Jn the first disputes on phlogiston and the nature of hi- 
•ion of oxigen dfogen gas* some chemists announced, that the residue of 
•nd hidrogen the detonation of. oxigen and hidrogen gasses precipitated 
u»c lime water". limewater. Cavendish and Lavoisier carefully lepeated this 

,* These gentlemen Agree, that they could only estimate by approxi- 
mation the quantity of hidrogen jjaa in the 997 cubic inches left after 
the cqjnbustion; but l j ley estimated it at no more than a sixteen thou* 
saadth part. It appears probable to me* that itA^k^nryetLpnsidera bip, 
since phosphorus was capable of producing* "d believe 

too, that this hidrogen gas wo» highly oxi&S 

xperiraent 
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experiment, but 
foup<J^tbwever, that rea»4t^p 

ciledi^fi^me degree, by Attending to Die prof 
oxigen aiid /hidrugen gus. < If th?& ggfctts be 



proportion, that the hidrogen predominates aft£^ 
bustioo, scarcely any acid gas is formed* beoaus^^ S1 **' ‘ 

part of the carlkoo remains dissolaed in the bu 
un burned; and the latter is proportionally 
retted, than it was before , the detonation. Bejf ,« 

cochbustion is effected with excess of oxi gen ; 

the oxicarburetted bid rogen is burnt, and a sensible quaij# 
tity of afeid gas is obtained. Thus when I detonated J0O& 
parts of' the purest hidrogen gas with 1000 of oxigen, I ob- 
tained at least 3 pans of carbonic acid : but I obtained only 
one part of this acid, when I defoliated 1500 parts of the 
same hidrogeu with 500 parts of oxigen. In the latter case 
th® superfluous hidrogen was found to have a larger pro- 
portion of carbon in an equal volume, than before the deto- 
nation. 

These results are interesting, as they prove, tl mi «c do Pure hidrogm 
not yet know the density of pure hidrogen gas, qud that yet 

what we consider as such always contains a small;, pfoporti on 
of carbon, and probably of oxigen ; since Mr. ilerthollet 
ha9 fouud, that no pure carbu retted hidrogen gas exists, 
those so considered always containing some oxigen f.. It 
rimy even be questioned, whether carbon and oxigen be not 
essential to the constitution of the substance which we have 
improperly termed pure hidrogen gas. These results too in- r»»rb<>n indis- 


and 


tilled water, i 


dicate, that the purest distilled water contains carbon; n.. u in ammt » n j 4it 
that the same may be said of ammonia, though the carbon 
is in very small proportion, cud perhaps accidentally pre- 


* At that time it was not doubted, that the preciphation observed 
was owing to the impurity of the metals, which had been used for pro- 
curing the hidrogen. Hence the existence of ohar^l in zinc was ad- 
mitted. Proust however could find no carbon in tire black residuum left 
by this metal after its dbsolutionjn acids. To me it appears very pro* 
table, that the hidrog.ii gas evolved bv ziu-, as w U as 

by several ^ to bd ascribed in part to the water decoift- 

pose J. V. , , 



, Ji^ tu g h inos xftfi dr toimaafetr. 

* ' to- Jar , . 




lift a toijrture r of oxig^n arid mtfogetV, JtW kfet 
fgas is in part condensed; combining, according 
i>porluSn& of the mixture, either with the oxigen 
with the oxigen and hidtogen. These effects ate 
* c in some circumstances, to occasion cohsi- 

,r * ^fembfe <si$»rs in eudiometrk&l experiments by Volta’s 
process. This will appear from the following instances. 
Which have been repeated a great many time3. 

’ Twd hundred parts of hidrogen gas procured by metope 
y of zinc, and 500 parts of oxigen, in which the hriiVbl|il- 
phuret of pbtash indicated 5*7 5 of nitrogen, left, after tqgir 
detonation and the action of potash, a residuum equal to 
102*5 parts. This result indicates at least 1*7 of nitrogen 
in the 200 of hidrogen*. 

Two hundred parts of the same oxigeji gas, and 200 of 
/the gftuife hidrogen, were burned with 200 parts of nitrogen 
extracted from common air. The residuum of the deto- 
the action of the potash, was only 197*5 parts; 
but according to the preceding experiment it ought to have 
been 202' 5, if the nitrogen added had not sensibly affected 
the result. 

.To judge of the quantity of nitrogen condensed, 1 treat- 
ed these 1<)7'5 parts with potash, aud with hidrosulphuret, 
by which they were reduced to 105*45. Now the quantity 
of nitrogen introduced in this experiment was 100 5*75 ■+• 

1*7 rr 107*45. *!The combustion therefore condensed' 107*45 
— - 105*45 n 2 parts of nitrogen. This result was the mean 
of a great number of observations. 

In the preceding experiment, where 200 parts of hidro- 
gen, containing 1*7 of nitrogen, were burned with 200 of 
oxigen, in which 5*7 5 of nitrogen were iucluded, the latter 


* 1 admit, with Gay-Lussac, that 200 parts 
of oxigen. But 1 must observe, thayheiormai 
which accompanies the combustion of 
this assertion in a very slight degree,;., 
less than a thousandth part of the v< 



n condetise J 00 
'Ric acid gas, 
y^jnodify 
proved to 
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was condensed, but, raufehless than ii&, 
the 102*5 parts of gas remaining after the ^etdttflf|jon jgere 
reduced by* potash and hid rosul pirn re&to 6*84 0lfo$kjlgb 
indicate a condensation of 0*6 of nitrogen* * ? v;f f ,, 

|jence it follows, that the evrours of V ol taV eudiometer ? 
are not equal with all mixtures, and that the indicOtiiotyh^f * 
this instrument are more accurate, m proportidk'|i^Eie|p^| , . 
analysed contains less nitrogen. * * .*•**' 

When atmospheric air is analysed by Volta’s emdionfetkr, With atmo- 
adding to it an equal bulk of hidrogen acpotding totte ^"^iuoce 
usual practice, the mixture, when detonated, experiences each other, 
about the same degree of condensation, as if the process 
with Hidrosulphuret had been employed. I satisfied myself 
however by means of nitrous gas, that all the oxigen gas of 
the atmospheric air had not been destroyed in the combus- 
tion : but as some nitrogen was condensed, this compen- 
sated for the oxigen not destroyed. In this case the indi- 
cation of Volta’s eudiometer \vas accurate only in appear- 
ance. 


Lavoisier, Fourcroy, Seguin, Vauquelin, and Cavendish, Compound* 
found, that water formed by the combustion of hidrogen eonlbustion of 
and oxigen mingled with nitrogen sometimes contained ni- liidiogen and 
trie or nitrous acid, and in other cases appeared perfectly ^inatJ^wiA* 
pure. The experiments of the French chemists indicate, nitrogro. 
that a slow combustion is the only mean of preventing the 
developement of the acid. Cavendish however had said, 
that when the combination of the gasses was effected by 
detonation, or a rapid combustion, pure water was obtained 
free from acidity, when the gas, according to his expres- 
sion, was phlogisticated after the combustion: and, on the 
contrary, that nitric acid was formed, when the oxigen gas 
predominated in the combination. I have found, that the Nitric acid 
observation of Cavendish was accurate in this respect, that always, 
the water is acid, when there is an excess of oxigeu gas; 
but that it does not redden blue colours, when there is au 
excess of hidrogen after the rapid combustion. At the same 
time however jbJMfcq. ; observed, that the purity of the water 
is apparent^lil^J^d that the want «** acidity is not owing to 
the to tralizution by ammo- f) «t in certain 

nia, which ^^viiyi.foT^S^hritU the nitric add, either by ra- i™Tby ammn- 
v V > pid nia. 




^ ^predominate*. 
t>usly ! introduced ft 

part#ofpu*£ a^d jg^jgen 

|itb>five per cent of nitrogen. 'iti ese 

^4fie Electric spark ; end then supplied tbe ! phice 
destroyed by a similar mixture. Having re- 
operations several times* till the gasses would 
ftfihme, in consequence of the superabundance 
^ and nitrogen, which gradually accumulated in 
fc obtained 3*25 gram. [50*2 grs.] of water free 

yfeom acidity. *Rut this water left by spontaneous evapora- 
tion about 13 thousandths of a gramme [0*2 of a gr.] of 
crystallized nitrate of ammonia; which, being triturated 

with potash, gave out an evident smell of ammonia, t u,nd 

formed very decided nitrate of potash* 
ifKtrate of am- 1 burned very slowly in atmospheric air a stream of hi- 
moniftvbumirf J r0 gcn gas issuing from a gnzoinctcr under the mouth of a 
inflammable glass jar, and collected the water that fell from it after con- 
C®** 8 * denaation oil the sides of the vessel. This yielded nitrdte 

of ammonia by spontaneous evaporation, but in less pro- 
portion than in the preceding process, which was conducted 
in ft close vessel. In like manner I obtained the same salt 
by combustion of all the ox icarbu retted hidrogen gasses I 
tried. The formation of ammonia iu these combustions is 
a fact not hitherto observed. 


(To be concluded in* our next .J 


IJ. 


Description of a Clock Escapement: by Mr . Georg* 
Prior, jun. of Otlcy , in Yorkshire .* 

SIR, 

Escapement . i§INCE I had the pleasure of seeing ypu, when my fat 
invented, y ther and I were in London, I have made the 

5>“ i Trans, of Soc. of Arts, to!. XXVfy 
twenty fop guineas were voted to Mr, 




vrt 


ait&tiftffi'ilfo'ir'ii cuibr'is»ci:PEi^f." 

machine now tent to fistit address; ttdd I Witl thank you 
to lay it before the Society of Art's &c. taj^st optorttimty. 

m» escafu^fj^f Wiil do for a pendattiifi of » will answer for 

and that it d&s not require ariy o}l f |“ 1 ^ pendu ’ 

for it may little a* the tooth of the wheel 'cab; 

sufficiently spring, and yet be properly ■■ 

scaped* .A , * 

It is not&tt&ry, that the detent spring, the impelling Requisites, 
spring, and the pendulum should all spring from one right 
line or centre; and that the impelling spring should be so 
much stronger than the detent spring, as will always be suf- 
ficient to unlock the, wheel. 

The machine being wound up, and the pendulum put in it* mode ef 
motion toward the left side, the impelling spring unlocks act1011 * 
the wheel, when a tooth fulls agaiu»t the pallet, where it 
remains until the pendulum returns; then moving the im- 
pelling spring, and the wheel being free, the weight on the 
is causes it to advance while it escapes one tooth off the 
cud of the pallet or spring, and another tooth is locked 
agaiust the detent spring, as before, while the pendulum 
returns, and the impelling spring again unlocks the detent; 
a? the impelling spring moves towards the left, the resistance 
it meets with by the elasticity of the detent spring in un- 
locking is returned to it, so that there is no more power lost 
than what was caused by the pressure of the wheel against 
the detent spring; by which means it is freed from the loss 
of the maintaining power, which is evident in all detached 
escapements I have seen, by the pendulum or crutch, &c., 
touching a spring or lifting a lever to regain the position for 
unlocking the wheel* 

I am. Sir, 

Vour most obedient humble servant, 

GEORGE PRIOR, Jun. 

P. S. The screw in the pendulum rod is to adjust the 
machine when fixed up* 

Description of Mr. Prior's Escapement* Plate V, Fig* 

1, S. 

Fig. l ia a side, and fig* 2 a back view of it, which is sup* Description of 
posed to be taken from behind the clock; a represents the the escape* 
Vol. XXVI." JteJy> j8ib* 
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axis of the swing wheel, or last wheel of the train of the 
clock : b d is the swing wheel fixed upon it, having 30 sen* 
rated teeth, it is turned round in the direction from b to d , 
by the maintaing power of the clock, (in the model this 
power is supplied by the descent of a small weight attached 
to the end of the small line, which is coiled round the bar- 
rel f 9 on the axis of the swing wheel) ; g is a spring detent, 
which locks against one of the teeth of the swing wheel, and 
this prevents its running down, by the action of the main- 
taining power; h is another spring detent, which is culled 
the impelling spring, when left at liberty, it unlocks the 
former by pushing against the end of the small <ucl>, fig. 2, 
c, fastened to the detent g, and thus removing the end of 
the detent which obstructed the wheel’s motion ; / is the rod 
of the pendulum suspended by a cock screwed to the back 

plate of the clock ; a small piece of brass /c, fig. 1, projects 
at right angles from the impelling spring A, so as to inter- 
cept the pendulum rod in its vibration, and at this place a 
small screw is put lhrough the pendulum rod /, the point of 
which moves the impelling spring bark; a small pin is 
fixed to the frame in a line between the point of su*pen* 
sien of the pendulum, and iii the centre of the swing 
wheel, against which the impelling spring stops when at 
liberty. 

Ifhe action. Supposing the pendulum to be vibrating backwards and 
forwards, and the wheel locked as in the figure, the pendu- 
lum swinging from m to n, fig. 2, the impelling spring A 
follows by its elasticity, until the pendulum / arrives at the 
perpendicular; at this peiiod the impelling spring comes to 
rest against the end of the arc e , which it pushes back, so 
as to release the tooth of the wheel from the detent spring 
g; the wheel now moves round a very small space before 
it meet* the end of the impelling spring A, and is stopped 
thereby, in the mean time flic pendulum continues its mo- 
tion the extent of its vibration towards ?i, when it returns, 
and arriving at the perpendicular, it meets the impelling 
spring A, and carries it along with it, until the tooth of the 
wheel which rests against it, escapes from the end of it, and 
pother tooth of the wheel comes to rest against the spring 

detent 
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detent g. The succeeding vibration of the pendulum re* 
peats the same operation . 


III. 

An Eye Bath, to clear the Eye from extraneous Matters, and 
to assist the Sight: by Mr . John Duckett Ross, No, 

55, Princes Street , Leicester square .* 

SIR. 

Being employed in the jewellery business, I have fre- Eye lublr“tc» 
cjuently suffered greatly from extraneous substances getting acci< ^’ nts m 
iutomy eyes, at diffcieut times, while I have been at work; p loynu*m . 
and I have witnessed nvuy accidents of a similar kind, 
which have happened to enamel-grinders, turners in metal, 

•ewellers, lapidaries, and other artificers. These circum- 
stances led me to attempt some menus, which would relieve 
such misfortunes, ami also strengthen mv own eyes, which 
were naturally weak. I have now succeeded in inventing 
an eye bath, possessing all these advantages; which 1 beg Fyr bath, 
leave^o lay before the Society of Arts &c. ? and hope it will 
be patronized bv them. 

The machine l have sent forths an elegant ornament for 
a lady’s or gentleman’s dreeing- room, and has been found 
very serviceable in use, of which I will furnish the Society 
with certificates. 

[ remuin, Sir, 

Vour most humble and obedient servant, 

JO UN DUCKETT ROSS. 

SIR, 

l thought it might not be improper to acquuint you, that Rfcoifim.-nda. 
!\Ir. Carpuc has, according to a promise he made me, this tluMSO * lU 
day honoured my invention, by expressing his fullest satis- 
faction of it before the Medical Board ; and that surgeon- 
general Iv-ate, and Mr. Gillham ,late chief surgeon to the 

* Trans, of theSoc. of Arte, vol. xxyu, p. 203. Fifteen guineas wore 
voted to Mr Koss for this invention. 

N * 


Coldstream 
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The eye bath 
Ses cnbul* 


Its •ppration 
(ive« no paui* 


PYE BATH* 

Coldstream regiment, have, in consequence, favoured me 
toith their orders: and t am farther assured, that there is 
great hopes of tny invention being generally adopted Jor 
‘the tbe.of the army and navy. 

1 am, Sir, 

Your moat obedient humble servant, 

JOHN DUCKETT ROSS, 

Certificates were received from seve «d other pc ''sons, 
stating, that they considered M •. invention for the 

eyes calculated to produce many excellent advantages to 
the public, and likely to become cxteus. *e»\ useful. 

Description of Mr* Jtvsfs Eye Hath* Piute Y\ Fig* 3> 

4 , tjf and. ()• 

Fig. 4, Plate V, is a perspective view of the eye hath, 
which is preserved in the Society’s Repo&itoiy. This ap- 
paratus is supported o.i u pedestal or tripod. The bad) 
partis represented on a larger scale in bect.nu, hg. 5, where 
a h represents a glavs vessel, whim has a neck a; the lower 
end, and an aperture at its vertex, as is shown in ‘he plan, 
fig. (i, to lit the eye. The neck is cemented into a brass 
tube c c, winch is supported, by being screwed into atj^orna- 
mentai piece of brans work at t« c top of the pedestal. This 
tube; encloses a com (non pewter s\ ringe, the end of which 
is cemented into the neck of the glass vessel, as the section 
sufficiently explains. The handle c of the syringe has a 
piece of brass screwed |o it, which slides up and down, be- 
tween two pieces of brass at h 9 in the pedestal, and a glass 
dish * is fixed below the frame, to receive any water which 
ruay be spilled by accident. W hen the instrument is used, 
the glass vessel is to be parti) tilled with water, (or any other 
liquor with winch the e\e is to be syriuged,) so as to cover 
the orifice of the syringe; the patient then places his eye 
over the aperture in the glass vessel a 6, and suddenly lifts 
up the brass slider at /», to which the handle of the syringe 
is fixed, so as to force the liquor contained in the syringe 
through that in the glass vessel into the eye; the liquor 
which covers the point of the syringe takes off the force 
>vith which the liquor would be thrown into the eye, so as 
to render the operation not in the least painful,. 

^ more 
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A more commodious, though less eleenrit forth ,of the A mow com- 

* .. . n t . ’ ' , '>'* i»o.ii« > utbut 

same apparatus is shown in fig* 3. The syringe <* is -fit re u 5 , elegant 

placed horizontally, its point being turned up. TtLj'atft- f° rm * 
dered into a vessel of japanned tin, and the glass £, which M 
here globular, is laid loose on the japanned vessel d, winch 
contains the liquor that surrounds the point of the syringe. 

This apparatus, tig, 3, it intended to be placed on a table 
when used. 


IV. 

On Telegraphic Communications, in 6 Lett ft ffO/tti RICH ARP 
Lovell Edgeworth, Esq* M. It. L A . 

To Mr. NICHOLSON. 

Silt, 

In the second volume of your quarto Journal, y<Hi have E-<av on trict 
given a summary of an essay on telegraphs, which ■ I had ,h * 

** . , , . , _ , r • > * , Irish iMMh. 

published 111 the I ransactions ol the lioyul Irish Academy. 

The essay concluded in these words, page 324: — •“ The Telegraphic 

thing itself must sooner or later prevail, for utility convinces 

^ ... <»ns must otf- 

aud governs mankind ; and however inattention or timidity come preva- 

may for a time impede its progress, I will venture to pre- tcnt * 
diet, that it will at some future period be generally prac- 
tised, not only in these Lionels, but that it will become a 
means of communication between the most distant parts of 
the ,world, wherever arts and sciences have civilized man- 
kind” 

Since that tune ! have seen various inventions similar to Various mve^ 
each other for the purposes of telrgtaphic communication, lni!!> !,,r 
and in particular L have noticed otic in > our last number, 1>u?i;0l>u 
called a homogiaph. Now l actually piactised such a con- 
trivance twelve or thirteen year.-, ago, and 5 had during* last 
mouth drawn up a detailed view of the scheme for the pur- 
pose of recommending it, not for the navy, but for the army. 

I do not, however, by any means, wish to derogate from the 
merit or the claims of the gallant officer, who serves hit* 
country with SO’ touch energy both of body and mind, but 
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to give hitn the advantage of wlmt much experience has 

e. Lieut. Spratt pointe out the convenience of hav- 

^ w . s diffk object behind the man who mokes his telegra-* 

tinglo person, phie signals. This observation shows me, that he has limited 

lm project to the communication of intelligence to a single 

post from the place whence it is dispatched. Now there 

uve no bounds, except the ocean, to the distances between 

but may be which intelligence may be conveyed by men alone, without 

c onvpyed over t] le intervention of any apparatus but a telescope. 

any extent of / . i # •»» » 

land, lor this purpose the signalman must be legible both be-* 

hind and before. 

Repetition bftt In Mr. Spralt's arrangement there is a signal to denote, 
sliow.ilut the , f r , , , , P 

that the operator is Understood; the best means ot ascer- 

•imtooJ. taining this, is a repetition of the signal by the person that 

receives it: and this, through a long line of communication, 

gives no delay except at the second station. 

I shall not encumber yonr Journal with any particular de- 
tail of the arrangements, which I bad made for this scheme; 
they may be varied ad infinitum. 

Nobody but a fastidious critic will find fault with the 
gallant lieiitenatit for calling his telegraph a homograph; 
it should however be called an audiograph, or homoscribe, 
or by some English name. 

OneraU I take this opportunity of observing, that if generals of 

n*g l /e<Vthtf re* armies would employ the resources of art as well as 
*nutcc>t)f «nt* those of mere physical force, they: would save much time 
and blood ; they would avoid much disappointment and 
disgrace; #md whether they ultimately failed or succeeded, 
they would have the satisfaction of knowing, that they hud 
neglected no reasonable means of ensuring success. 

I am. Sir, 

Y our obedient servant, 

1UCUAUD LOVELL EDGEWORTIL 


ConimunfettU tftftight m 
oruncednotbe * 

* nut tome 
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v. 

New Theory of the Diurnal Motion of the Earth round its 
Axis* In a Letter from Professor Wood, 

To Mr. NICHOLSON. 

Richmond Academy , State of Virginia* 

SIR, 4f/t Feb. 1810. 

HP 

JL HE theory, of which this circular letter gives you a 
-very brief account, is published in English; blit being de- 
sirous of having the opinion of several of the mathematici- 
ans on the continent of Europe, as to *bo correctness of the 
principle, I was induced to write the circular in the French 
language. If it appear to you to merit notice, some account 
of it in your Journal will much oblige. 

Sir, 

t Your obedient servant, 

JOHN WOOD. 

SIR, 

I have just published in this city a work entitled, u A New theory of 
new Theory of the Diurnal Rotation of the Earth, demon- lhcrola ? mw -‘ 

, * 1 . , , 4 % * tlQT) Of th® 

strated upon mathematical Pnnciples, from the Properties E^rth. 

of the Cycloid and Epicycloid : with an Application of this 
Theory to the Exploitation of the various Phenomena of 
the Winds, Tides, and those stony and metallic Concretions, 
which have fallen fiuin Heaven upon the Surface of the 
Perth.” 

This theory l have made u point of communicating to all Proved to 
those whom ! consider eminently distinguished for their n)at ! ,< * ,IK,t,ci * 
knowledge of the mathematics. It is for them to be my * * ° * 

judges, and to decide on the solidity of the principle, which 
forms the basis of my work. In short, 1 wish to know their 
opinions for or against me. Allow me therefore, sir, to im- 
part to you as concisely as possible the circumstance, which' 
gave rise to my theory, and to the fundamental principles it 
includes. 

In 
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Beton the mo- Jn the beginning of last summer two gentlemen in Rich* 
non of a wheel. jgj^ a considerable wager on the following question : 

** Do the top and bottom of a cart or carnage wheel, when 
hi motion, move with equal or unequal velocities i" 

Wheu the question was first proposed to me, I certainly 
was of opiuion, that there could be no difference in the velo- 
city of any point iu the same ciioumference of the wheel: 
but upon reflecting, that every point of a carriage wheel 
moving along a right line in a horizontal plane descubes a 
cycloid, a leading property of which curve is for the generate 
ing point to describe unequal arcs iu equal times, 1 was 

convinced of myerrour; and perceived, that any point in 
the upper semicircle of the wheel must move with greater 


The top ha« 

greater veJoci 
ty than the 
bottom. 


This applica- 
ble to the mo- 
tion of the 
Earth. 


Important con- 
sequences ilo- 
rfuetble from 
dus. 


a* ill*' enntri 
file il force 
must vary. 


Thw accounts 
for the tides, 
trade-winds. 


velocity than the con esponding and opposite point in the 
under semicircle. 

Tlii& truth immediately suggested the application of the 
same principle to the motion of the Earth ; for it is evident, 
that the motion of any pot*. Lon the Earth's surface, with the 
exception of the two poles, being compounded of two mo- 
tions, a rotary motion round the axis of the Earth, and a 
progressive motion along the plant of the eel i otic, will also 
describe a curve of the c} cloidal , or rather epicycloid al spe- 
cies, possessing a similar property with the common cycloid 
generated by a carriage wheel. 

The cycloidal motion on the points of the Earth’s surface 
being once established, several important consequences obvi- 
ously present thcitis* e s. For it is manifest, if etery 
point in the same parallel of latitude vary its velocity in re- 
volving round the axis of the Earth, the centrifugal force of 
that point must also vary ; that is, when the velocity of the 
point is greatest, the centrifugal force will also be greatest; 
and on the contrary, when the velocity of the point is least, 
the centrifugal force will also be lea*t. This variation in 
the centrifugal force of every point on the Earth’s surface, 
during a diurnal rotation, necessarily affecting the fluids 
which encompass the Earth ; it appeared to me, tbit the 
phenomena of the tides, the trade winds, and sevmtotber * 
phenomena in nature, might thereby be explained. On this 
subject I published, in the month of M»y, several essays in 
the Inquirer and Virginia- Argus of Richmond. These 
7 ^ essays 
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essays having received the approbation of mai% ’^ittlensen 
well ’acquainted with the mathematical «nd pbypicaVt&teuoes, 

I was induced to enter into a farther investigation of the 
effects arising from this principle of cyeloidal motion#- The 
result of this investigation is contained in the work above- 
mentioned : and t<f give yon a general idea of the principles 
on which my theory is founded, I shall recite those propo- 
sitions of my work, which appear to me most important* 

Prop* 8, Book I. If the semi cycloid A a A be described Prop. 1* 
by the point A of the circle A D B E, PI. V, fig. 7* revolv- 
ing from B to A ; and the semicycloid B b B be at the same 
time described by the opposite point of the generating cir- 
d#?then the cycloidal arcs A « and B b, described in 
equal times, will be to each other as the chord A F of the 
circular arc A F to the difference between the diameter A B 
of the generating circle and the chord B H of the supple- 
ment of the same arc* 

Prop. p. The velocity of the point A at a is to the velo- Prop.!, 
city of B at b, as -/B L to A L. 

Prop. 12. If the circle APBE move from B to A with 
two uniform motions, a rotatory motion and a progressive 
motion, so that the two opposite points A and B describe 
two semicycloidal curves A a A and B b /?, and the pro- 
gressive velocity be to the rotary velocity as n to 1 : then the 
velocity of the point A in any place, a, will be to the velocity 
•f the point B in any place, b, as 


is to 


«XAC> AC — A 1* 

2 AC x A L — AL* 

f/, .iTxTCTA <5 —B I * 

2 AC + BL — BL* 


Iu order to apply this formula to the motion of the Earthy 
I suppose it tp move along the chord of an elliptical arc every 
tyr r enty^fouv hours, instead^ of the arc itself, over which it 
re&UyT, moves : and having shown, that the velocity of any 
p$rt on the surface of the globe, except at the poles, h 
greatest at noon, and least at midnight, I prove, that the 

velocities 
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velocities of any two opposite points of the equator are to 
’each other, as 

+ It T^ T ' f a is t0 iVi * 

^ 3aL ^ aL ^ ,+ 2¥S4^ri3¥l* 

Difference of From this formula I have deduced, that the velocity of 
equator at he|ln y P°' nt °f e 9 uato r «it noon is to the velocity of the 
same point at midnight, as 36 j) 0 to 3502, or as 1*053 to 1 *. 
In like manner I have found, that the velocity at 1 oxrlock 
P. M. is to the velocity at 1 A. M« as 248*9 to 241 ’4, or at 
1*032 to I.' 

Effects <5 n gra- I afterward calculate the effects, which this difference ht 
titation, the velocities of two opposite points in the same parallel of 
latitude would produce on the force of gravity at the sur- 
face of the Earth, and I find, that, under the equator, bo- 
dies lose at noon a 9375th of their weight, i then demon- 
*u*nti nSC * th that tile effect, which this difference in the gravity of 

sea, <fcc.° n e bodies produces upon the matter and fluids on the surface 
of the globe is 306 times greater than + the effect produced 
by the attraction of the moon, and 137^ times greater than 
any effect produced by the sun. 

Application to This principle I have employed to explain the tides, tho 
phenomena, t ra< j e winds, and the phenomeua of falling stones My 
theory necessarily leads into researches of too- great length, 
to find a place in this brief analysis : I confine myself there- 
fore. Sir, to request your serious examination of the princi- 
ple of cycloidal motion, which I ascribe to every point of the 
surface of the globe, and the effects which this motion must 
produce on bodies at its Surface. Your ideas on this sub- 
ject will highly oblige me. 

I have the honrur to be. 

Sir, 

Your very obedient, and very humble servant, 

JOHN WOOEJ* 

* In the work itself, which ta now before me, there is a.IWfrof er- 
rata, which makes these numbers as 37 Is to 30o£, or as 1 034 tul. C\ 

, f It should be “ 30(1 times as epeat as.” C. * 

M I Prof. Wood supposes the stones, that fall from the atmosp^p, to" 

Meteoric ^ projected into it from volcanoes; and that, as the point from which 

stones. they are thrown has its rotary velocity iuci eased or diminished, 

while the stones retain that impressed on them at the time of the 
projection, they must consequently reach the Earth at a greater or less 
distance cast Of west of the volcano. C. 


Application to 
phenomena. 


Method 



»< eipho® or stilus a sttir’i mm« 


tar 


VL 

Method of securing the Beams of Skips, without wooden 
Knees made of one Piece: bp Mr. George Williams, 

Master Carver at his Majesty's Dock Yard, Chatham *. 

SIR, 

1 Submit to you, for the inspection of the Society, the Advantages of 
following particular of my invention for the better securing ^unngT ' 4 
of the beams of ships of war. East and West India ships, ship’s beams, 
and all others where strength, dispatch, room, and cheap* 
ness are required. In this method less iron in weight, and 
fewer bolts are necessary*, than in the iron knees before ia 
use; there is also less strain npon the bolts, as the block 
underneath is morticed both into the beam and side of the 
ship, as well as bolted. 

Upon this plan the work is all done under the hand, 
which is executed much quicker than in the former plan, 
where the work is all done over hand, and where great nicety 
is requisite in making the bolt-holes which pass through 
both the iron stays. In my method much more room is 
also gained between decks for stowage and working the 
guns, and even a porthole may be made under the beam 
itself. 

I calculate the saving in a 74-gun ship or East Indiaman Saving, 
to be as follows, via:. 


Ton.CiLt.qrs, lb. f. d. £. $, d. 

Copper bolts, 2 1 3 9 at 1 4 per lb . • • 305 8 0 


Iron, 2 12 56 per cwt . 145 12 0 

Three men and one boy’s time for a month • • • • 45 17 6 
Timber 50 0 0 


£54 6 17 0 


* Trans, of the Society of Arts, vol. XXVII, p. U-2. The- silver 
medal was voted to Mr. Williams fur this invention. 

The 
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The models I have sent will* I trust* clearly explain t<* 
the Committee every circumstance* which will be thought 
necessary, 

I am* Sir* 

Your respectful humble servant* 

GEORGE WILLIAMS. 

Description of Mr. Williams's Method of connecting the 
Beams of Ship's Decks to their Sides % Plate VI * Fig. 1, 

% and 3. 

Explanation Fig* 1 is a horizontal plan of a portion of a ship's side* 

•i the plate, the planks of the deck being removed, to show the e’ids of 

two of the beams A A* which extend across the vessel* 

B B is the outside planking of the ship; C C the sections 
of the timbers or nbs; and to these the beams A A are 
fastened by beaten iron triangular braces a a* similar in 
form to the Roman capital letter A- These are let into 
the beams* and attached there at the angle by three bolts 
going through them. Fig. 2 is a front view of only one 
beam* where the spectator is supposed to be looking to- 
wards the ship's side; and fig. 3 is part of a cross section of 
the vessel's side; the same letters are used as in the other 
figures. By inspecting these* it will be seen, that the ends 
of the brace a a are turned up and bolted to the timbers of 
the ship's side by two bolts passing through each end, and 
through the timbers and the outside planks; by which 
means the beams are secured from lateral motion : and to 
brace them in a vertical direction the wooden block IJ* 
fig. 3* is fitted iu beneath them, and two iron straps bolted 
on them ; one end of each of these straps is attached to the 
deck beams by the same bolts as the upper brace a a; the 
other ends are bolted against the inside planking* and an 
oblique bolt A* fig. 3, passes through the middle* of each 
strap and the ship's side; III, fig. I, are ti>e,8t£t*ll iftter* 
mediate beams, answering to the joist ■> of <a* floors to ^ which 
the planks of the deck are spiked down; m, fig.iJW.WfMI#* * 
sents oue of the planks* and the dotted lines show the^ouM;* 
of the others. In fig. 3, these planks are shown, and the 
other beams to„make all sound and firm* which were*re~ 
moved in the other figure to show the braces. 


VII. 
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Method to prevent the Accidents which frequently happen 
from the Linchpins of Carriages breaking or coming outs 
by Mr . J. Vartt, of Liverpool Coachmaker*. 


SIR, 

EREWITH you will receive a model of an axle-tree Contrivance to 
for public machines, intended to prevent the wheel from Sentsftom the 
coining off, if the linchni.i should break, and thereby pre- linchpin of a 
Writ many dangerous consequences. When the idea first 
suggested itself to me, I put it in practice in a stage coach, out, 
which has since run from Liverpool to Litchfield, a distance 
of*eighty-four miles, six days per week, for the last six 
papnths, J3uring that time several instances have occurred 
in which the linchpins have broke or come out, but owing 
to this contrivunce no accident has happened therefrom. 

We almost daily hear of stage coaches being upset, which 
more frequently arises from linchpins breaking than from 
any other cause. 

In offering this model to the Society of Arts &c. for their 
inspection, l anticipate the pleasure of their sanction, as I 
can furnish satisfactory \ouchers of its proved utility. 

I am, Sir, 

Yours, respectful^, 

J. VARTT. 


Description of Mr, Yuriy's Linchpin , 

Mr. Varty*s contrivance is shown in fig. 4, and 5, Plate Described. 
VI. Fig. 4 is a section of the nave of a carriage wheel, 
with the axle-tree A A in it; and fig. 5 is a separate view 
of the aXietree. a 9 fig. 5, is the linchpin detached; it is 
put through an oblong hole in the axle as usual, but there 
ir likewise an additional linchpin b, to make it complete, 
which is fixed in a recess cut foi it in the axle, and turns 
otifa fiiin (a»is shown in the figure) into the hole left by re- 

* Trans, of the Society of Arts, vol. XXVII. p. 145. For tbit 
iprcDtion the silver medal wm voted to Mr. Varty. 

moving 
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moving the linchpin a* when the wheel is to be taken off; 
but if the linchpin a should acrid en tally get out, this addi- 
tional pin b would effectual lykeep the wheel on, as its hang- 
ing position does not at all tagplto shut thepinup into the 

is put" in 


it in, and 

itfthe osuftl which 

•■ »Mci «hWi >n«t9 place. 


^Sr 1 


W«?5?B8fs?sa: 


' Vni * % 

: . ■'! \i r , f vllll - , 

jin qf^ittral Varieties <hf JBriiisft- itnd JForftgn Soft 

/Mit0k fc<bjp0laj, with akew 19 efplaitt their ftt/oato fir, 
damfe ecdpomicaf Purposes. $ if WiuiiH HitvftY, 
of; the lift' and Phil. Society!, and 


. PkgsKiaW tii tkPlnJirmary at Manchester*. 


Sect. I. General Observation t. 


Object of the J N undertaking the series of experimental described in the 
pages, lhad npt so much in new the discovery of 
rt&veltres in science, as the determination, by the careful em- 
, .ploy meat of known processes, and by the improvement of 
,* methods of analysis, of a number of facts, the establish- 
> ‘ ^ of which (it appeared to me probable) might h*ive an 
‘ . ^;^flue«ce on an important branch of national revenue and 
, Industry. 

Brit* salt An opinion has For some time past existed, and I believe 

generally con* y ias 'be«n pretty general both in this and other countries, to 
$«leri;d of mfe- , / 0 n «, ■ ■ . ». 

tiac the disadvantage ot .British salt as a preserver of animal 

food ; and a decided preference has been given to the salt 
procured from France, Spain, Portugal, fmd other warm 
climates, where it is prepared by the spontaneous evapora- 
tion of sea water. In conformity with thU^pinipn^ large 
.sums of money are annual!ypai<Jt$ fdi^ign nationsV^ 
supply of ap article, which Great Bjrit&io possesses, JbeySnd 


f Phiteeopbicil Tian 


almost 
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almost any other country in Europe* the means of drawing 
from her own internal resources. It becomes, therefore, of 
much consequence to ascertain, whether this preference of 
foreign salt be founded on accurate experience,#* be merely 
a mutter of prejudice; and; in the former case,, whether 
any chemical difference can l>e .discovered, that may explain 
the superiority of the one to 7 tfeie other; 

The comparative fitness of these varieties of salt for the Thisof impor- 
curing' of provision, which has been a subject of much tance to be as. 
controversy among the parties who are interested, can be ceruined - 
decided, it is obvious, in no other way, than by a careful 
exautination of the evidence on both sides. Where evidence, 
however, ia doubtful, and where there exists, as in this case, 
much contrariety of testimony, it cannot he unfair to yield 
Our belief to that, which best accords with the chemical and 
physical qualities of the substances in question. Again, if 
salt of Biitish production should be proved to be really in- 
ferior in chemical purity to foreign salt, it would be impor- 
tant to ascertain, as the basis of all attempts toward its im- 
provement, in what, precisely, tins inferiority consists. It 
seemed desirable, also, to examine whether any differences 
of chemical composition exist among the several varieties of 
home-made salt, which can explain their variable fitness for 
economical purposes. 

Such were the considerations that, induced me to under- Thc p resent 
take an inquiry, which has occupied, for several months examination 
past, a largo share of my leisure and attention. I began the ,mjparli ^* 
investigation, wholly uninfluenced by any precouceived 
opinions on the subject; and l had no motive to seethe 
facts in any other than their true light, since I have no per- 
sonal interest, either directly or remotely, in the decision of 
the question. 

The principal sources of the salt, which is manufactured Sources of 
in this country, are rock salt, brine springs, and seawater. British salt. 
The first material is confined entirely, and the second chiefly, 
though not wholly, to a particular d Strict of Cheshiie. Of 
the extent and boundaries of this district, the process of 
manufacture, and other circumstances interesting to the 
mineralogist as well as to the chemist, an ample and excel- 
lent history has been given by Mr, Henry Holland, in the 

Agricultural 
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Agricultural Report of the county of Chester 9 . From his 
account I shall extract, in order to render some parts of this 
memoir more intelligible, a very brief statement of the cha- 
racteristic differences of the several varieties of salt, which 
ore prepared in Northwich, and its neighbourhood* 
VVcparai'ton of In making the stoned or lump salt , the brine is brought to 
•Bwciiorittinp a baling heat, which, in brine fully saturated, is 226 ° of 
Fahrenheit* This temperature is continued during the 
whole process ; and as the evaporation proceeds, small flakey 
crystals continue to form themselves, and to fall to the bob* 
tom of the boiler. A} the end of from eight to twelve 
hours, the greatest part of the water of solution is fbvpid t* 
be evaporated ; so much only being left, as barely to cpvfr 
* the salt and the bottom of the pan* The salvia then 
moved into conical wicker baskets, termed barrows; and# 
after being well drained, is dried in stoves, where it sustain* 
a loss of about one seventh of its weight* 

On the first application of heat to the brine, a quantity 
of carbonate of liine, and sometimes a little oxide of iron, 
both of which had been held in solution by an excess of 
carbonic acid, are separated; and are either removed by 
skimming, or are allowed to subside to the bottom of the 
pan, along with the salt first formed, and with some sul- 
phate of lime; and are afterward raked out. The?>e two 
operations are called clearing the pan. Some brines scarcely 
require them at all, and others only occasionally. The whole 
of the impurities, however, are not thus removed ; for a part, 
subsiding to the bottom, forms a solid incrustation, termed 
by the workmen pan-scale. The portion of this, which is 
lowest, acquires so much induration ami adhesion to the 
pan, that it is necessary to remove it, once every three or 
four weeks, by heavy blows with a pick-axe. These sedi- 
ments are formed, also, in making the other varieties of 
salt. 

Omni.* tit. In preparing common salt , the brine is first raised to a 
boiling heat, with the double view of bringing ita^quipkly 
as possible to the point of saturation, and of clearing it frqit* 
its earthy cpntents, The fires are then slackened, aa^ tfie 

£ Published in isos* 

,,, evaporation 
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evaporation is carried ^if ^or 24 hbuts, the britifc hfeated 
tofStfat The salt; thtis formed* hin qtia- 

drati^htir jj|$ramfcbfcr hoppers, whichiire close ttftdhardin 
thfil’-'tfeltliif; "ttfe temaiiuler of the/pt&m fa^Smifar 'ifr* 
that' of injakidg stofedealt, e*<tept thivt, after, behvg'dwiitied^ 
it f»^g&rfed immediately to thfe store htnise, and not after- 
w£h‘d ikposed td h^kt^an 'operation confined to the stored 
salt/' •• '/ ’’ 

T^fc/rt rg&'gtained ftckefj salt, is made with an erapora* Larne gained 
tioil^ndnct^d at the heat of 130 or 140 deg^s. The salt L * altw 
?ed U somewhat harder than common salt, and ap* 
to th<* cubic shape of the crystals of 


ahpfld or fishery salt, is prepared from brine heated barge grained 
) |0^t>r il0 o F ahvenhcit. No perceptible agitation, ^* sllcry 
produced in the brine, and the slowness of the 
process^which lasts from 7 or 8 to 10 days, allows the tiiti- 
riate oFSScia to form in large, and nearly cubical crystals, , - 

seldom however quite perfect in their shape** ^ '■ 

For ordinary domestic uses/ Moved salt is perfectly suffi- Uses of th? 
cientk Common salt is adapted to the striking and salting £ , l ^ e,w 
of provision, which is hot intended for sea voyages or wai^h 
climates. For the latter purposes, the large grained or 
fishery salt is peculiarly fitted. 

On the eastern and western coasts of Scotland, and espe- Scotch salt 
chilly on the shores of the Frith of Forth, large quantities from seawater* 
,tof salt are made by the evaporation of seawater* In conse- 
quence of the cheapness of fuel, the process is carried on, 
from first to last, by artificial heat, at a temperature, 1 be- 
lie*^ equal or nearly so to the boiling point, and varying, 
th^fqre, according to the concentration of the brine. The 
r ^hiefelWme<i in Scotland, approaches most 


bt0V<i ^ * a * t# * 11 S0Tne P*»C«S a Sunday salt, 

salt b pr^^s^UJ^th'ed Sunday sUt ; so called, in conso 
Blackened between Saturday and 
fiJ^ptVn'cl’eoses considerably the size of the crys- 

lebfed to Dr- Thomson of Edinburgh (who gatfe Dr. Thomson.. 
* Cheshire p * 
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me bis assistance with great zeal and alacrity) for an oppor* 
t unity of examining upwards of twenty specimens of Scotch 
salt, prepared by different manufacturers. That dis- 
tinguished chemist, it appears from a letter which he ad- 
dressed to me on the subject, was some timd a&'o engaged in 
experiments on Cheshire salt. The particulars he has lost; 
and he retains only a general recollection of the facts, which 
confirms, 1 am happy to state, the accuracy of the results 

obtained by my own experiments. 

fymington At Lymington, in Hampshire, advantage is tokens of the 
water° mSeaW greater heat of the climate, to concentrate the seawater l>y 
spontaneous evaporation to about one sixth its bulk, befbf© 
admitting it into the boilers. One kind of salt' 
prepared there, which most nearly rese m b 1 es i n graitf file 
stoved salt of Cheshire. The process varies a little in soitte 
respects, from that which has been already described* The 
salt is not fished (as it is termed) out of the boiler^ and 
drained in baskets; but the water is entirely evaporated, 
aj$d the whole mass of salt takeu out at once, every eight 
hours, and removed into troughs with holes in the bottom. 
Bittern. Through these it drains into pits made under ground, 
which receive the liquor called bittern or bitter liquor * 
Under the troughs, and in a line with the holes, are fixed 
upright stakes, on which a portion of salt, that would 
otherwise have escaped, crystallizes and forms, in the course 
of ten or twelve days, on each stake, a mass of sixty or 
Silt'-ats* eighty pounds. These lumps are called salt cats. They 
bear the proportion to the common salt, made from the 
same brine, of 1 tun to 1 on. 

preparation of From the mother brine, or bitter liquor, which has 
sulphate of drained into the pits, the sulphate of magnesia is made 
during the winter season, when the manufacture 
suspended, iu consequence of the want of the te^n|W&]r|ttUVe, 
required for the spontaneous evaporation i|tt*pe&*w]ettett 
The process is a very simple one*. 


Suit cats* 


* I am indebted for an account of this process, as welt afc tflHMtftR* 
t&od of making commop salt at Lymington, to the liberal c&pllit&fa- 
mn of Charles, St. baric, Ew}., of that place, Thondv^^^ atrictly 
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the pits is boiled for some hottrs in the pans, whiirh sire Used 
itt summer to prepare common salt; and thfeimpuritics, 
which rifce tb the surface, are rfentoved f>V skimming. 

During the evaporation, a portion of common salt separates; 
andtin^, as it is too impure for use, is reserved for the pur- 
pose of concentrating the brine in summer. The evaporated 
bitter liqhor is then removed into wooden cooler* ft feet 
long, 5 feet wide, and I foot deep. In these it remains 
twen|y-four hours* during which time, if the weather prove 
gjce&rand cold, the sulphate of magnesia, or Epsom salt, 
the bottom of the coolers, in quantity equal 
eighth of the boiled liquor. The uncrysbil- 
Ihra^hle.'fl^clis then let off through plugholes at the bottom 
Of the coolers ; and the Epsom salt, after being drained in 
b$^kets, deposited in the store-house. ‘ This is termed 
$i//g/<?£p$(>m salts ; and after solution, and a second crys* 
talIizAtionV.it acquires the name of double Epsom salts*; . 

Four or five tuna of sulphate of magnesia are produced 
from a quantity of brine, which has yielded 100 tiihfc of 
common, and 1 tun of cat salt. 

On the bauks of the Mersey, near its junction with the Seawater <utiN 
Irish Channel, the water of that river before evaporation is Wltiirj -k 
brought to the state of a saturated brine, by the addition of 
rock salt. The advantage of this method of proceeding 
will be obvious, when it is stated, that 100 tuns of this 
brine yield at least tuns of common salt, whereas from 
the same quantity of seawater, with an equal expendi- 
ture of fuel, only 2 tuns 17 cwt. of salt can be produced*. 

Within the few past years, an attempt has been made to sa ^ us «d 
r t * t r ^ for provision. 

ap|fly rock salt itself to the packing of provision. For this 

I give his description of the inode of 
because no correct statement of tlie process has, I . 

VjSfel^hed. The analysis of seawater, indeed, by ^ 

^|%feraiat (Bergman), excludes, Erroneously, the fcrrour of 
a from its composition ; and his results have led Bergci'^p, 
to manufacture this salt on the large scale, requires 
jf sulphuric acid} pr of some sulphate to the lifter 
Chemical Dictionary, 11 , 388.) 

Dundonald’s « Thoughts on the Madufecttire and ' 
i)don„ 178D. ^ 

0 2 purpee* 
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Rajrsalt, 


Results of 
the examina- 
tion, 


and analyse*. 


purpose it is crushed to. th& ptopev $U§b$twe£n iron rollers* 
iThj trialfr ^{lipb have be$n made, I am informed, are but 
few," arid the results hitherto are not perfe|t^r Icnq^u. . 

Th e bay salt imported from foreign count^ie^is well known 
to be prepared by the spontaneous evaporation seawater, 
ifhich, for this purpose, is pontined in shallow pits, aud ex- 
posed to the full influence of the sqn and air. I have no 
addition to make to the accounts of its manufacture, which 
have already been given by various writers?* j . 

As the results of the, investigation, which fbrips tnf aub* 
jject of this memoir, may be acceptable to man^ jjgr^ons; 

who can scarcely be expected to take nu in tcrrall|£ 
detail of analytical processes, I shall present in tfte 
ing section a general view of the experiments, ond^p^^ne 
conclusions that may be deduced from them. In tjMpkt 
place, in order that other chemists may be enabled^to^eplat 
the analyses under similar circumstances, I shall dslcri be 
wnutely the methods that were adopted, some of which are 
new, and others reduced to greater precision* If however, 
in the future progress of science, it should appear, that any 
of these processes are imperfect, it may still be admitted, 
that, for all useful purposes, they afford a fair comparison of 
the composition of the several varieties of culinary salt; 
since the sources of fallacy, that may hereafter be disco* 
vered, must have been the same in every case, and have 
produced in each an errour of nearly the same amount. 


Different salts 
compared. 


S$€T* H. General Statement of the results of the 
mentSy and Conclusions that may he deduced from 

A comparison of the component parts of 
foreigu salts, and of different varieti^b^f; 
each other, will best be made by an e» 
lowing table, which comprehends the 
of equal weights of each variety. 


* KocyfelH^. M4 v tW\ Art* Salins. (Des Marai* Solans}, 
tionary of Chemistry, II, 224;^ \Vatson\j Chemistry, Vot 
Is "neces^r^ Xp rem-ir^hat a great proportion of what is, 
'X< r & hay salt 'is.. Cheshire large grained fishery salt# v * ‘ ” :i 


Experi* 

them* 



1000 



1000 parts by of 


*H*L 


97 
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P>c t ' ir*i r. of 

(WjpuriU'te. 


Insoluble 

matter. 


SSarth/ mu* 
nates. 


I; The* total amount of impurities, and the quantity of 
r eqljrnnriatti of soda, continued in each variety of common 
saltt' ms>j he learned by inspecting the last twp columns of 
the table. From these it appears, that the foreign bay salt 
is purer, generally speaking, than salt which is prepared by 
the rapid evaporation of seawater ; but that it is contami- 
nated with about three times the amount of impurities dis* 
coverable in an equal weight of the C h esb i re farge-grained 
salt, and with more than twice those that arc found in the 
StOVCfl and common salt of the same district. 

II. The insoluble matter iu the foreign salt, after tbpac- 
tion of boiling water, appears to be chiefly argi 1 1 acepus £%rfh 
coloured by oxide of iron ; and is probably derirea in f&vt 
from the pits, in which the seawater is submitted to Gwspd* 
ration. We may, perhaps, assign the same origin to the 
very minute portion of muriate of lime, which is not fpund 
in the salt prepared by evaporating seawater in metallic ves- 
sels, or even in the mother liquor, or uncrystnllizablo residue. 
In seasalt prepared b$<rapid evaporation, the insoluble por- 
tion is a mixture of carbonate of lime with carbonate of 
magnesia, and a fine silicious sand ; and iu the salt prepared 
from Cheshire brine, it is almost entirely carbonate of lime. 
The insoluble part of the less pure pieces of rock salt is 
chiefly a marly earth, with some sulphate of lime. The 
quantity of this impurity, as it is stated in the table, is con- 
siderably belpw the average, which in my experiments has 
yariedfrom 10 to 45 pa**ts in 1000. Some estimate of its 
general proportion, when ascertained on a larger scale, may 
fee formed from the fact, that government, in levying the 
duties, allows 6olb. to tfie bushel of rock salt, instead of 
561b., the usual weight of a bushel of salt. 

III. The earthy muriates, and especially jvitb 

of magnesia, abound most in salt which i by the 
yap id evaporation of seawater. Now salt, 'in, 

all its forms, contains, as will afterward appear, 
water of crystallization, it is probable, that the 
magnesia, discovered by the analysis of seasalt, 
entirely from that portion of the mother liquor, whiQh;tf^^s 
to the salt alter being drained, and which amounts t^ ^boht 
seventh Sfnts weight. The larger the size ofiM grain, 

+* the 
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the less is the quantity of this solution, which the salt hold? 
suspended ; and hence the salt prepared at a Towel* dfgree 
of heat, being in larger crystals, is less debased by the mag- 
nesian muriate, than the salt formed at a boiling tempera- 
ture. It is probable also, that, when the salt is drawn at 
interval# from the boiler, the proportion of the earthy mu- 
riate will vary with the period of the evaporation, at which 
it is removed. For it may readily be conceived* that as the 

proportion of the earthy muriates in any brine is increased 
by the separation of muriate, of soda, the greater will be the 
quantity of these muriates, which the crystals of common 
^ formed in the midst of the brine, will retain. It fol- 
lows therefore, that, so far as the earthy muriates only are 
concerned, salt must diminish in purity as the process of 
Evaporation advances. 

In the several varieties of Cheshire salt, the earthy muri- Cheshire sail, 
ates do not exceed one thousandth part of their weight, and. 
they are precisely (or so nearly so, that the difference is not 
ascertainable) the same in all. This will cease to be matter 
of surprise, when it is considered, that the salt obtained bv 
evaporating to dryness the whole of a portion of Cheshire 
brine does not give more than 5 parts of earthy muriates in 
1000 . I ri the entire salt of seawater, according to Bergman, 
the earthy muriates form no less than 213 parts in the same 
quantity. 

According to the proportion in which the earthy muriates * * * muriate 
are present in any Iviud of suit, will be its power of deliques- ^ ioi5U '^ Uract ' 
cence, or of attracting moisture fiorn the atmosphere. It is 
not entirely, however, from the salts with earthy base, that 
common salt derives this quality; for the most transparent 
specimens of rock salt, which I tind to consist of absolutely 
pure muriate of soda, attract much moisture from a humid 

: of magnesia and the sulphate of lime Earthy sul* 

both^epter in&otlie composition of all the varieties of salt p hates, 
from seawater; but the sulphate of lime alone is 
in Cheshire salt. The proportion of sulphate of mag- 
greatest in that variety of seasalt, winch has been 
fbrau^*by rapid evaporation* In foreign bay salt, its quan- 
tity insignificant. v * * y* 



$Q0 Of PBITiSH 4N0 FORElG* SA*,?. 

Sulphate of , Jg)ram the tfiblp it may be seen, that the proportion of sal* 
* ime ' phat& of b*P<? is greater in foreign bay sajjt# than in my vo? 

ri efyof Brifah salt, even than i# thos# w^ich are prepare 
from seawajerjvith a boiling heat. The only explanation 
of tbit, fact that .occurs to me is, thatv during tjie ^rapid 
evaporation of seawater, a considerable part of tbe.c&lcaro* 
pns sulpha^ is> precipitated at an early stage of theprqcess, 
and is partly removed in clearing the boiler; a process, which 
can scarcely be performed during the formation of bay salt 
in pits, the sides of which are composed pf moist clay. The 
remainder of the selenitp, thus pi cci piloted by the rapid 

evaporation of &citiirater» cuieiu into the compObitfOD of 

pan-scale, '/ 

Same kinds of I*? the course qf this inquiry, I was induced to repedU]^ 
saltdiihv. same experiment several times, on various specimens 
bearing the same designation; and was surprised to 
that the »c suits by no tmans corresponded. In oqe instance, 
for example, fuheiy salt was found in 1000 parts to contain 
no Jess than 1 6 parts of sulphate of lime; while uuqther 
specimen, nominally the same, contained only 1 1 { parts of 
belenite in the same quantity ; aud a third only 5 j. At 
length it occurred to me, that these differences were proba- 
bly owing to the circumstance of the salt hating been taken 
from the boiler at different periods of the evaporation. I 
requested, theieloie, to be fin nibbed with specimens of salt, 
drawn at dificient stug( s of the process, fioui a given por- 
tion of brine, evaporated in the same boiler. These were 
submitted to anuh&is; and the results arc shown in the fol- 
lowing table. 

Common salt drawn fiora the boiler, 3 f\g ; h Sulphate of 
hours alter the first application ot \ *« i I lini**. 

hc»t % | > 16 ,h 

Salt drawn 4 hours after do. • • lU\rr »»•' 

Salt drawn & hour* alter <lo v&fWif.v. '3k . 

4 )' *' 

n*t made salt Hrnce it appears, tlmt there was a gradually 
contams mint purity in the salt ft out sulphate of liine, as the 
suJphae oi' jHj^oration advanced ; the gieatest part of this $ 0 ?! 

pound being deposited at an early stage pf tbe^ 
Different spuimupsof the same kind of salt 

diiferfii chemical purity u* much from ew^jphen*» 

w* ' * fw »w 




n&mm uitf gg§ 

fmm Qther variety But wlieu the impurities, contained 
in evolution <y Muriate of «oda, are pf a diffeyent^ species 
from %ine» end consist -qhieQy. e^the 

e^rthy mpTiat^s* the order will be reversed* end the purest and leasteaithy 
aalf^os I have already suggested, will be that which to first niuriate * 
deposited; the ^ittaminatiou with the muriate oflitpe or of 
wagtftaia continuing to increase, as the process advances to t 
a eotfclpsioa*. 

* At ah early period of the inquiry it appeared to me pro- Water of ciys* 
bahle, that the differences between the several varieties of 
culinary salt might depend, in some degree, on their con- salt, dried at, 
variable proportions of water of crystallization* It^ same ^#* 
wi^foiind, however, by experiment, that the proportion of 
any variety of common salt, after being dried at ’ 
^Pr^sibrenheit, is not much greater or less than that 
which is contained in any other vadety. Pure transparent 
roch's&lt, calcined for half an hour in a low red heat (zz4° 
or 5° of Wedgwood’s pyrometei), lost absolutely nothing of 
its weight. It is remarkable, also, that the pure native 
Salt, if free from adventitious moisture, may be suddenly 
and strongly heated, wit!) scarcely any of that sound called 
decrepitation f, which is produced by the similar treatment 
of all the varieties of artificial salt. Even these varieties* 


* I cannot on any other principle explain the considerable differ- 
ences, as to tl>c proportion of muriate of magnesia, that were disco* 
vered in the several varieties of Scotch salt, sent to me by Dr. Thom- 
son. For this reason, in statiug the analysis of Scotch salt, I have 
given, in the table, that result which was most frequently obtained; 
and have withheld the names of the manufacturers, because the dif- 


ferences. were probably in a great measure accidental, and not the re- 
sult of greater or less skill in the preparation. One specimen of Ly- 
rofc^tun salt,' which., ^examined, contained fully as much muriate of 
MglM&ta dtSh'e' Scotch samples. The cat salt of that place, 

however, .cgSjUwj^^ipy expectation, proved to posses* a very extraor- 
dinary a fact of which I satisfied myself by repeated 


Crepitation is occasioned by the sudden conversion into vapour Decrepitation# 
i^Wrcontained in salts, when its quantity is insufficient to ef- 
inat«vy fusion. It is a property peculiar to salts which hold 
Ewery email proportion of water in combination, as muriate of 
oi#||^nf . le«di, and sulphate of potatl$. * /y* $ 

' 5 ' however^: 



sJtyMt ANALYSIS OF BRITISH AND FOREION SALT# 

trawevcr, exposed -during equal times to a low red heat. So 
BOt losf more than from half a grain to three grain* in one 
hnbdred. This comparison cannot be extended to the salt 
prepared at a boiling temperature from seawater; befcause 
the muriate of magnesia, which these varieties contain, ** 
decomposed at a rc+d heat, and deprived of its acid. 

The following table shows the quantity of water contained 
in -several kinds of salt, inferred from the loss which they 
sustain by ignition during equal times, after being first dried 
at 212°. 


proportions of 
tbh> water* 


}00 parts of large grained fishery salt contain of water 3 
JOG ••••.♦ foreign bay salt (St. Martin's) ...... 

100 • ••••• ditto (Oleron) .. • ....... 

100 ditto Cheshire common salt ....... n 

100 ditto stoved salt wOf 


The loudness and violence of the decrepitation was, as 
nearly as could be judged, in the same order, and was most 
remarkable in the large grained varieties, 
frorortions oi To determine the proportions of real muriate of soda in 

Mil PMiiiart! , . . ... , _ 

g!v»tv!>ynr.i 3 tebiose varieties ot aitincial salt winch aro nearly ire* irom 
pfc'tWer. earthy muriates, 1 employed also the process of decompo- 
sition by nitrate of silver. The following are the quantities 
of fused luna cornea , obtained from 100 grains of each of 
three varieties dried, previously to solution, at thfj tempera-i 
ture of 212° Fahrenheit. 


100 gr. pure transparent rock salt gave of luna cornea 242 


100 • - stoved salt, remarkably pure 030 

100 • • fishery salt, ditto . ; 237* 


am aware, 

.of the 
v* 
nt. 


.* From loo grams of pure artificial muriate of soda, previously 
heated to redness, Dr. Marcel lias since infolded m&c, that ho obtained 
2 *»ro grains of fuM’d luna cornea. Tlie wei ghj |s of ,Uie;pmupitutcs 
thrown down in iny experiments by nitrate uf silver ar£ 
exactly those which mi^ht have been expected front the 
comparative proportions of water given in the text. Each] 
jHwmr, was twice repeated with every precaution! coul 
with the same results. That different kinds of salt (jive 
pennons of luna torncu, is proved also by comparing the exp^Mtfiit of 
I)r- Marcel with the results or Dr. Black and Klaproth, both Orlihowi 
found the fused muriate of silver, from 100 yarts of CoraupO salt, fa 
'v f-.i'h 2 as drains 

,v, The 
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'Hie proportion of ingredients in the several kinds of mur Proportions of 
rinte of soda (setting apart the imparities) appears, thtere- * x . 

fore, to be nearljr the same in all.' ' And as the very mirrtit* cepted, near!/ 
quantity of water, discovered by analysis, Is not tori^tht thcsamemaU ' 
in <th4r*everal varieties, it may be inferred tb be rather an 
accidental thin a necessary ingredient ; for in the Tatter case 
atf invariable proportion might be expected,' conformably to 
the important Jaw, establishing a uniformity in the pro- 
portions of chemical compounds, which has been explained 
by Mr, Dalton, and confirmed by Drs. Thomson and Wol- * 

laston. 

'What then, it may be inquired, is the cause of those dif- What is the 
foresees, which are acknowledged, on all hands, to 'exist ^ff^ace^of 
aqoQpg the several species of muriate of soda, so far as re- quality in salt ? 

specis their fitness for economical purposes? If I were to 


hazard" 'an opinion, on a subject about which there must 
atill be pome uncertainty, it would be, that the deferences Not thecho 
of chemical composition, discovered by the preceding train mica! compos*. 
of experiments, in the several varieties of culinary salt, are * 
scarcely sufficient to account for those properties, which are 
imputed to them on the ground of experience. The sieved 
and fishery salt, for example, though differing in a very tri- 
vial degree as to the kind or proportion of their ingredients, 
are adapted to widely different uses. Thus the large grained 
salt is peculiarly fitted for the packing of fish and other 
provision, a purpose to which the small grained salts are 
much less suitable. Their different powers then of pie- but the size of 
serving food must d *>, end on some mechanical property ; tilt ‘ crystaIs * 
and the only obvious one is the magnitude of the crystals, 
and their degree of compactness and hardness. Quickness 
of solution, it is well known, is pretty nearly proportional* 
all qtber circumstances being equal, to the quantity of sur- 
face'ex posed. And since the surfaces of cubes are as th£ 
squar^of/tt^eijr sides, it should follow, that a salt, the cry- 
staUoJ^which are pf a given magnitude, will dissolve four 
slowly than one, the pubes of which have only 

T^S^tcind of salt then which possesses most eminently Practical applf- 
the Combined properties of hardness, compactness, and per- caUon# 
ftectiqn^f* crystals* will be best adapted to thejmrpose of 

packing' 



mm 


«ir|uw»«r saifna rotted* uit> 


Iftritepni. 

* 


pecking fkh and other proriaibi*; became it will njnam 
ja^anently between the different layers/ <*r wjftbe'vety 
fpfetarffy dissolved by the tb*t fxotte from the far*#- 

virion; thw furnishing & slow, but conetaotsopply of satu* 
rated brine* On the other hand* for the pftrpeae of pre- 
paring the pickle, or of sinking the meat* ifrbich if 'done 
by ion&ersioa in a sat orated solution of salt, the smaller 
grained varieties answer equally well; or* on account ©? 
their greater solubility} even better, * 

With the hardness or strong aggregation of the several 

varieties of salt, it seemed to me not improbable, that their 
specific gravity might, ip some degree, be connected* Jf&e 
exact determination of this property in salute substsm^i*, 
however, a problem of considerable difficulty* as 
cieotty appear from the various result* winch have been 
given, with respect to the same salts, by differenb^xperi- 
nwntaiists* Thus Muschenbioek makes tbt$ specific gravity 
of artificial muriate of soda to vary from *9* 8 to 2I4B, the 
mean of which is 2033. Sir Isaac Newton states at 2143, 
and IlussenfraU at 2a:00 *♦ All that was necessary for piy 
purpose was an approximation to the tiuth; and the intfo* 
duct! on of a small evrour could be of no importance, pro* 
vided it were the same m every case, since the comparison 
Would still hold good. 

The specific gravity of rook salt there ran he little diffi- 
culty in determining with piecision. A piece of this salt*, 
of such perfect tia »spaieiiey, that I had reserved it as a 
cabinet specimen, weighed in the air 513 grains, and lost* 
when weighed in nkohoi, 194 grains. The alcohol, at the 
temperature of 56° Fahrenheit, had the specific gravity of 
820, and hence that of the suit may be estimated at £170* 
Another specimen con^ideiably le&s pure, and mor$ ap* 
preaching to a fibrous fractuie, had the speciiW*feravity Of 
2135 mil). ‘ HI** 

Ifotteofasucr* For use ei taming the specific gravities of artifici$|^i(jwjf& 
ow^'Jiiy of sa,ts » 1 uswl a ver y sim P ,e contmanec. It 
different kinds glass globe about 3} inclie* diameter, having 


-*!t. 


of sale. 


• Am hU s ile Chnme, «»1. XX\ III, p 1 1 
\ 1 ohated rock salt of Jameson. Sec bis Mineralogy, v©£ II, p, io> 

neck 



AXAtYfi** Of n&lTim 4N» fOBEIgH PUT* 

1 Os, incites loog, Sixteen cu$«c inches of water (cock 
3S2j grafts «4 OO'fbhrsAbei*} $U*4 tb*wbote $qbq, 
and about tuUf an inch of the lower part of the nock > and 
frfpi the where the Wer stood ia the irntrurneat* it 

waij accurately graduated upwards into hundredth part# of 
a cubical inch; Into this vessel I poured exactly aixteea 
cubic niches of a perfectly saturated solution of common 
salt; mi then added 40U grains of the salt under examine 
tion» washing down the particles that adhered to the neck 
by a portion of the liquid, which had been previously taken 
out of the stobe for the purpose* As much as possible of 
the air which adhered to the salt was dislodged by agitation ; 

and* the increase of bulk was then observed. 

Ca«e was taken, that the suits were all of equal tempera* 
tutC and dryness, and that no change of temperature hap* 
pened during the experiment* 


f 400 giains of the ]e$s*pure kind of rock 
% salt^ biohen down into small frag- 

J 1 ments, filled the space of • • 

\ 400 grains of atoved salt 

#400 do. (another •sample) -••••*•- 

V.4Q0 do. common salt 

C 400 large grained fishery salt - 

1 400 do. (another sample) 

/ 400 St. Ube’s 


Hundredths Hence itc 
ofacub.ui. specilic 0 fwU^ 
grav was* 

75 sm 

75 2112 

7 a ao84 

7<> 5034 

S3 1903 

83 1<)09 

82 1932 


If the above mode oi determination at all approach to 
correctness, it would appear, that the specific gravity of 
rock salt ts diminished, by being broken into small frag- 
ments, from 2125 to 2112, probably in consequence of the 
quantity of air which the Augments envelope, and which 
cannot be entirely sepaiated by agitation. From the niim~ 
ber$giv£n in the last column, it is evident- that the smaller 


gr&med$&lts are specifically heavier than those which are 
composed of larger and more perfect crystals, ^difference 
Or two hundredth pui t* of a cubic inch is per* 
- Ij^fe^titled, in a process of this kind, to little reliance; 

it as indicating any material 
in the specific giavity of the first four, or last 


* Distilled water at IQ QQ being taken as the standard. 


three 
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three salts submitted to experiment. But when the differ- 
ence amounts to eight hundredths, as between the small and 
1gl*ge grained salt, it may safely be imputed to an inferior 
specific gravity in that species, which occupies so much 
greater a proportional bulk*. 

British salt at The last series of experiments proves decisively, that in 
least equal to an important quaiity (>iz. that of specific gravity), which" 
* is probably connected with the mechanical property of hard- 
ness and compactness of crystals, little or no difference is 
discoverable between the large grained salt of British, and 
that of foreign manufacture. If no superiority, then, be 
claimed for British salt as applicable to economical pur- 
poses, on account of the greater degree of chemical purit/ 
which unquestionably belongs to it, it may safely, I believe* 
be asserted, that the larger grained varieties are, as to their 
mechanical properties, fully equal to the foreign bay salt. 
And the period, it may be hoped, is not far distant, when a 
prejudice (for such, from the result of this investigation, it 
appears to be) will be done away, which has long proved 
injurious to the interests and prosperity of an important 
branch of British manufacture. 

(To be concluded in our next.) 


IX. 


On the Proportions of the Elements of some Combinations , 
particularly of the Alkaline Carbonates and SubcdrbonateS : 
fry Mr. J. E. Beharl>|. 


Component 
parts of sail? 
should be no* 


“ The accurate determination of the component parts 
of spline substances is of the more importance, be&mge*tt 


* Mr. Hasscnfi atz seems to bwc suspected, that a difFerektce,ki*$l}e 
specific gravity of the same salt may be occasioned by a 
iib t$ode of crystallization. l)e la Pesanteur spdcifiqne del Seltf jj&fu 
d^Chim. XXVIII, p. 17. # 

t Abstracted from Ann. de Chimie, rol. LXX1, p. 41. 
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COMPONENT PARTS OP. SALTS. 

* j 

Is employed as the of other chemical analyses* Ber-cmatdy dk2«x* 
thollet, who has son gbt to determine some of these iu his nuwcd * 
lute papers, was desirous, that they should be carried to the 
highest degree tif accuracy ; and invited me, to resume the 
subject, reiterating the experiments, varying the methods* 
ami taking the greatest care to avoid every source of crrovwv. 

This I have endeavoured to do, and at the same time i ex- 
tended, my observations to a greater number of compounds* 

“ As these determinations depend particularly on the ac- 
curacy of the weights, I think it necessary to say, that I ah* 

ways used a balauce made by Fortin, which, when loaded 

with a kilogramme [2$lbs. nearly], is sensible to a milli- 
gramme [0*01544 of a grain, or one millionth of the load]/’ 

After tliis introduction, Mr. Berurd, in a pretty long pa- 
per, gives the detail of his experiments; but as these would 
occupy much room to little purpose, 1 shall pass them over, 
merely giving the tabulated results, with which he concludes. 


Salts* 


Muriate of potash - 
— of soda - « 


Sulphate of barytes - - - 
of pot ash - - - 

Nitrate of potash - - - - 
Carbonate of potash - - - 
of soda * 


Subcarbonate of potash - - - 
— of soda - - - - 


Base „ 

Acid . 

Total. 

(><W)G 

33*34 

loo* 

57*00 

43*00 

100 

6 7-70 

3-2*30 

100+ 

67 24 

42 7<i 

100 

47-22 

52*78 

100 

48-64 

51*36 

100 

56-81 

46*19 

100$ 

44-38 

55*62 

100 

70-21 

29*97 

100 

j 02-53 

i 

37-47 

100 . 


Table of Kilts* 


* Observations on the Proportions of the Elements of Compdunds, 
M^bbu 4’^cueil, voMl. 

the carbonate of potash, is veil ,r, th* oth^r salts, to be to- 
tally deprived of water* 


X, - 
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X. 

0< Chemical Prhiting* and particularly ok Jf tie Progress of 
this Art in Germany: by Mr . M vrcel del Serre$, /*• 
specter qf Arts , Sciences* and Manufacture jk 


Vienna* October the 


1$00. 


Ait* 


fctoryof iW XhE art*? printing from stone, known in Germany by 
the name of chemische druckeretr , 44 chemical printing*” 
originated in Germany ; whence it spread fh^t into Eng- 
land* then into Italy, and lately into Frapcc. It was in- 
vented by Aloys Senefelter, who was bom at Prague, in feo- 
hernia* Nine years ago he obtained oi‘ the king, formerly 
elector of Bavaria, au exclusive patent for it* use lor thitteen 
y^ars; but he nfteiward mid the right to hi - bi others. Some 
time after Senefelter sold hi light aho to M*\ Andrew von 
Offenbach, who at present exeicises the ad m England. In 
he came to Vienna, to solicit a patent, and in 1803 ho 
obtained one from the emperor of Austria lor ten jeni 1 *. 
Changing his rpmd, he parted with this patent to Messrs 
Steiner and Krasin I /ki, leturixdto Bavaria, and set up a 
chemical printing office at Munich in partnoislup with some 
other persons. Messrs. Strinu and KrauntAi Mid continue 
the business at Vunna, under the pitionage of the coun- 
•el lor of regency Staitl von Lueli ^en-tein, who u a zealous 
promoter of even useful undo taking. 

At the chemical punting office at Munich tin* art has at- 
tained the greatest perfection, that of htutgiu! .jj^inently 
being of much less importance. Mi. Chauvron was the 
fiftst who obtained a patent in France for punting or en* 
graving on stone, and Mr. Gujot-Desmarcts ^d not at* 
ttmpt it till aftei Bim. * 

, Tflie processes employed are simple, but a? onl; 
of tliem has yet been given, it may be 
malm known tho-e followed m German^ 
Tbieediftoftfit )o the chemical printing office at \ienna thr^f 

f » 

* Ab.idged from the Anrulcs de Cliinn, yoU LXXII, 202. 

, * - method* 


*jp** 



ART OP PRINTING FltOM StONK. 


methods, are employed; but that termed in relief is most 
frequently used. r i his is the general mode of printing 
music. 

The second qiethod is the sunk. This is preferred for 
prints. 

The third method is the flat, or neither raised nor sunk:. 

This is useful for imitating drawings, particularly where the 
impression U intended to resemble crayons. 

For printing or engraving in this method a block of mar- The stone 
bie is employed, or any other calcareous stone, that is easily 
corroded, and will take a good polish. It should be two 
inches or two inches and half thick, and of a size propor- 
tioned tothfe purpose for which it is intended, A close tex- 
ture is considered as advantageous. 

When the stone is well polished and dry, the first step is Process do 
to trace the drawing, notes, or letters, to be printed, with a s>c:ll)cd - 
pencil. The design is not very conspicuous, but it is ren- 
dered so by passing over the strokes of the pencil a parti- 
cular ink, of which a great secret is made. This ink is made 
bf a solution of lac in potash, which is coloured with the 
soot from burning wax. This appears to be the inost 
suitable black for the purpose. When the design has bfeeu 
gone over with tb‘»s ink, it is left to dry, which commonly 
takes about two hours; but this depends much on the tem- 
perature and dryness of the air. 

After the ink is dry, nitric acid, more or less diluted ac- 
cording to the degree of relief desired, is poured on the 
stone; and corrodes every part of it, except where defended 
by the resinous ink. 

The block being washed with water, an ink similar to that Modcof 
commonly used for printing is distributed over it by mentis panting, 
of printers balls, a sheet of paper disposed on a frame is 
laid bn it, ind this is pressed down by means of a coppfer 
roller, or copper press. The beauty of Ttie impression will 
necessarily depend on that of the design: These copper 
Very ingeniously constructed in Germany, and 
easily Their weight is proportional to the method 

Ttsecl. 

When the desired number of impressions is taken off, and Thc«;tonc way 
the .Work *s not intended to be usedany more, the stone is ^ h usc 
VOL, &XVI.--J i;ly, 18 U>, P polished 
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ART OF PRINTING FROM STORE. 


Chalk or sunk 
method. 


Its use. 


Relief. 

"S’lat method. 

Application. 


Advantages* 


Celerity, 


Number of , 
digressions. 


polished anew ; and thus it may be made to serve for thirty 
or forty different works. 

The sunk, or chalk method differs fromthat termed in re- 
lief only in having the stone inm-h more corroded by the 
nitric acid. This is chiefly employed for prints, and has the 
advantage of remedying that uniformity of tint, which is 
common to prints from the chemical press. It is natural, 
that the higher parts should take less of the ink, and the 
lower parts more, so that the impression has less monotony ; 
a defect hitherto seemingly inherent in this mode of printing. 
For this method too the rollers must be stronger and heavier. 
As this method is more expensive, it is given up! yet for 


prints, where some degree of effect is required, and more 
clearness, it is to be preferred. In this method nearly pure 
nitric acid is employed. Indeed when the art was first in- 
vented, pure nitric acid was always used; but soon after, to 
save expense, it was diluted with water; and since that it 
has been employed more or less diluted, according to the 
effect wished to be produced on the stone. 

For the method in relief, as it is called, nitric acid with 
haljyvater is used. 

In the flat method less nitric acid is used. It is not to be 
supposed, that the surface is quite plain in this way ; but the 
lines are very little raised, so that they can scarcely be per* 
ceived to stand above the ground but by the linger. 

The works executed in stone are; 1, imitations of wood 
cuts: L 2, imitations of engravings in the dotted manner: 3, 
drawings: 4, music: 5, all kinds of writing: 6, maps: 7* 
copperplates. 

The advantages of this method are, that it has a peculiar 
character, which cannot he represented by any other mode, 
while it gives a tolerable imitation of other methods; and 
'still more the ce^vity, with which it can be executed. A 
sutgect, that an artist could not finish in five or six days on 
copper, may be engraved on stone in one or two.. While a 
Copperplate printer is taking off’ six or seven huttjdrfed.xm- 
^pfessions, two thousand may be printed in this way. !A cop- 
perplate will scarcely given thousand good impressions, while 
iu this way several thousands may be taken off*, and the last 
be as perfect as the first. Thirty thousand have been taked 
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off olU dfcsign at Vienna, and the last was as beautiful as 
the first. This is intended to be carried still farther, fo the 
purpose of periling bank notes. The most expert music Bank note** 
engraver can scarcely execute four pages of music on pew- 
ter in a day, but the engraver on stone can finish twice as 
ruuch in that ti me. 

To enter into the particulars would take up too much Cheapness, 
room, but experience has shown, that this mode saves two 
thirds of the expense of engraving on copper or pewter. 

After having mentioned the advantages of printing from Dis.aJvanu»i;«# 
stone; *t is juli to point out its disadvantages, TilCSC UI'C, 
the difficulty of giving that diveisity of tone, which is ad- 
mired in engravings Thus for instance, the finest prints Best specimen# 
that this art has yet produced arc unquestionably those, that 
have been executed at Munich* from those celebrated 
drawings, which from a whim, in which painters aw; apt 
enough to indulge, Albert Durer made in a prayerbook. 

.These prints are executed with spirit, and the stroke is fre- 
quently clean; but it is uniform, so that the print is some- 
what gray and monotonous. The difference is still belter 
perceived, on comparing these prints with those etched by 
the different masters themselves. 

The same inconvenience is found in music, the uniformity 
that prevails rendering the music less easy to read. 

We must not too hastily conclude however* that this new [ rn p r(minc . r , t 
art is not important: we should endeavour to find means of ro be attempt, 
remedying the inconveniences, that appear to arise from the e<i# 
mode employed. If such means be discovered, which we 
may hope from experience showing, that the manner of ap- 
plying the acid and of drawing upon the storv are the points 
most important to improve, this mode of printing will com- 
bine a saying both of time and expense. The great num- 
ber of copies too, that may be taken off* is not one of its 
]eaft advantages. 

It remains now to notice the differences, that appear to Differences to 
exist in the chemical printing offices of ditierent cities. At 
Milan a little nitric acid is poured over the stone, as at 

* Albrecht Dura? Chibtlich mythoiogisch^^faiidzeichmin^en,' Strix- 
ner, Munich, 1808. Different inks have been used for prints, as alack, 
red, violet, Sfcd green. 
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Vienna: but it is said, that they cannot take offaj|£yefire 
hundred impressions* This must be owing to the nri$ur$ of 
the stone employed, which is procured from Yerorfa. 
nch mode. Chauvron, the first who set up a chemical printing office 
at Paris, after having traced the design on stone with a resi- 
nous ink, merely wets it with water, and wipes oft' the water 
from the design. Printing ink is then applied by beating 
in the common way with balls ; and, as this does not adhere 
to the wet stone, the resinous strokes only produce an im- 
pression* Chauvron is said to have printed a great deal of 
music In this way. 

Via of nitric We must observe, that, where nitric acid is not used, 

*' 10 * the prints will never be so tine, and so many impressions 

cannot be taken*off. The use of nitric acid therefore can- 

not be too strongly recommended. 


XI. 

Observations on Dr. Bostock’s Remarks upon Meteorology, 
by Luke Howard, Esq . 

To WILLIAM NICHOLSON. 

Kespected Friend, 

Natural his to* It is about eight years since I brought forward an essay 
^andHonp. containing the Natural History of the Clouds, with a no- 
clouds. menclature formed chiefly from their visible structure. 

This work, imperfect as it was, met with a favourable recep- 
tion. In the Annual Review for 1804, Hr. Boatpck be- 
stowed upon it a pretty long critique, on the whole favour* 
able to the adoption of the nomenclature, but which he seems 
to have since forgotten. He now says, I am not unaware, 
, thfit a scientific nomenclature for the appearance^of^the 

Nomenclature .flfauda bj« keen attempted by Mr. Howard, but 
objected to. shall not be accused of presumption, if I give it as my^ffpi- 
*iion,,that his set of names is much too confined to be of 
any great use, and that the hypothesis on which he proceed# 
is not entirely correct/* 
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Thejre was surely no occasion to deprecate censure. InThisfrpe## 
comrapp with the whole public. Dr. B. has Just the sanie any OBt ’ 
liberty to reject the nomenclature, which I had to propose it ; 
and from the care with which he avoids using a single term of 
mine, 1 perceive l.e intends to avail himself of this. Should 
it prove, that it is to make way ultimately for something of 
his own, I ; hope to enttrtain his attempt with the imparti- 
ality which the interests of science require. In the mean 
time 1 may be allowed to say something in behalf of my 
system, which 1 shall do the more readily, as it will give 
an opportunity of meeting his former objections. 

The system in question Imposes names on seven modified The system 
lions of cloud, only : but these* divisions are, in eftect, so ex ^^ Qc ^* 
many genera, 60UIC of which comprehend many species; if 
indeed it he right to apply these terms to the evanescent 
forms of our subject, which occur at uncertain and some- 
times very distant intervals, and run through gradations 
so delicate, and combinations so varied, that the leisure 
of a long life might not more than suffice accurately to 
observe and describe them. In the interval since 1804, I 
have not seen sufficient cause to disturb my original plan 
by adding or suppressing modifications. It is not tlftt l am 
vain enough to deem it perfect, but I believe it answers 
the intended purpose. 

In the present infant state of meteorology, and until these Multiplication 
or some othei general distinctions shall be adopted and prac- 
ticaily understood, l do not apprehend it will be of advan- 
tage to multiply terms, especially such as, being referable to 
no system, are applied to complicated appearances, which 
must be analysed before they can be clearly understood. 

The materials^ however, for specific distinctions, will ac- till moiespe* 
cumulate in proportion as accurate observers increase, and c,fic dwuncH* 
it is matter of indifference to me, who firft imposes appro- 
priate names on veil ascertained and wejl defined species or 
combinations. 

the erroneous hypothesis, on which I am said to pro- Mr. Dalton’s 
'dimfit must he that of Dalton on the constitution of the hypothesis 
atmosphere, which I used in aid of my esplanatipns, or ra- 
ther speculations , on the causes of the phenomena. If 
Pr* B. will turn to the article Cloud , in Rees’s Cyclopedia, 
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lie will there find the natural history detached from this so 
much combated hypothesis, and resting solely cn its proper 
basis, that of* long 1 continued and attentive observation of 
the phenomena, I undertook to describe and classify. 

In objecting, as l shall next be obliged to do, to the whole 
method of Dr. Rostock in forming his terms, I would not 
be understood to detract from the value of his original ob- 
servations. A continuation of them in more clear and defi- 
nite phraseology cannot fail to prove useful to the science. 
To use new terms is in effect to propose them for use, or to 
introduce a new nomenclature. Those of JUr. Bostock 
are liable to objections mo»e apparent than that ol bem# 
“ uncouth they arc inaccurate and imperfect. To make 

ibis appear we must examine them singly, which will also 

give opportunity Nor the discussion of several facts, to which 
they relate: and first, the ore, past, present, and future. 

This particular formation of the clouds must have at- 
tracted the notice of most observers of the sky. The struc- 
ture is not very clear from the Doctor's account. He says, 
the liucs converge to a point in the horizon, and suc h is cer- 
tainly the appearance to the eye. In the article Cloud be- 
fore mentioned, the reader will find it thus noticed : “ It 
(the cirrus) is sometimes spread horizontally through a vast 
extent of atmosphere; the whole breadth of the sky being 
insufficient to show where it terminates, in this case, its 
parallel bars appear, by an optical deception, to converge 
in opposite points of the horizon.” These parallel bars are 
the linear arc of Dr. B. VV hen the cirrus is compound, we 
have his feather'd, a c ; and in varieties »t* the cinocuuiulus, 
the mottled and icrcathed arc. Now, although each of these 
liuear clouds may, in some sense, he an arc. as following 
the curve of the Earth's surface, yet it is not this cui ve which 
the eye perceives, but a system of conve rging lines. The 
term ore therefore, applied to such a system, seemed so un- 
philosophical, that I could not imagine whence it came; till 
J remembered that the name of Noah’s ark is given, inpOr 
pulav language, to an assemblage of clouds, the natur^ pf 
which is not very obvious from the name. Recollecting 
this 1 was led to suppose, that Dr. B. had borrowed the 
though not the sense, of this popular allusion to tb« 

arderjy 



ON A METEOROLOGICAL NOMENCLATURE. <£\$ 

orderly converging march of the animals assembling to Noah* 
j$e this as it may, the obsenations on a connection between 
this phenomenon aud the variations of the wind are highly 
interesting. In verifying them by future cases it will be 
proper to ascertain a fact, which seems to have been taken 
for granted: viz, that the lines of cloud continue to range 
between the same points, while the wind below is veering : 
for it is possible, extensive as they are, that they may un- 
dergo a change of direction. The phenomenon is rare* in 
this champaign district, and I believe frequent near the sea, 
or among mountains. I must protest, convenience notwith- 
standing, against calling a thing past or future , which is 
present , and the subject of actual observation. 

A revolving day. A reverse revvhirg day* These are EevoJv: n^ * 
not more happily formed. A reader meeting with the lut- f 

ter, and not having the vocabulary at hand, might attempt 
to solve the puzzle by considering, that day and night are 
produced by a revolution of the Earth on its axis. A reverse 
revolving day must then be one in which, that revolution be- 
ing reversed, the Min had risen in the west and set in the 
east! To the terms a direct or a leverse revolution of the 
wind there can be little objected. These are prognostics of 
long standing, and like others, taken siugly, are not infalli- 
ble. We had a reverse revolution here on the 4th inst. (as I 
recollect) followed by a dry, though cloudy day, with an eas- 
terly current. 

The term soar tint/* l think, we may leave to the painters. Sour day. 

It is matter of taste rather than of science, tp define it. Dis- 
solving air or constitution is obviously connected with an hy- Dissolving air. 
potiiesis, and that an exploded one. Solution, in its only 
proper sense (as the result ol a chemical attraction between 
the ponderable base of air and water) ha* been found to en- 
ter for little or nothing into the ca^c of evaporation. 

Hound clouds, shaded clouds , piled clouds , rolling clouds , Various epi* 
white clouds on a gray ground, &e. I do not see the ad van- l * lclso fdQutis. 
luge to science of these attempts to subst.uiU* desc iptiou 
for definition, The piled cloud will be the shaded , or some 
other, when it comes toward the zenith ; and the stuut< d will 
be light in the horizon opposed to the sun. As for the roll- 
ing cloud I hayc not yet detected it ; and it seems too poeti- 

* «tlj 
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Cal, if, is 1 conjecture, it is so named, because its parts, if 
solid, would roll when on an inclined plane. There isa rapid 
introversion or curling of the tops of the cumulus, while the 
* cloud is rapidly evaporating, or rather perhaps dispersing, 

whit h is a pretty good indication of approaching rain; but 
the mass in this case continues well balanced. 

Cumulus. 1. shall he*e repeat (in opposition to the assertion of I)r. 

Bostock, Annua 1 Review, 1804, p. that the cumulus 

is a production of the day ; and that it is not “ frequently, ” 
but on the contrary very rarely “ seen in the night.” lie 
may have taken for it the remnants of an evening cumulo- 
stratus, or the parts of a dense and low' cirrocUIUUluSj 
they often appear by moonlight; but if he will take up 
again the definition, and rep. at his observations, I thi ik he 
will not meet with it after sunset, save by chance in a thun- 
der gtoup. 

Tufts, lines, Tufts, lines, flocks. These are varieties of the cirrus ; but 
fkstks* cirrus is a Latin term, and to such, it se^ms, the Doctor has 

at present a stiong objection, founded on this reason, that 
the faither improvement of the science will probably, in a 
considerable degree, depend upon the observations of the 
vnlearned (An. Rev. 1804, p. Bps). But surely the un- 
learned can learn, as they have done heretofore. Alphabet , 
which is gieek curtailed, is as well understood as a, b , c ; 
zenith and vadtr aie Arabic ; and as for Iwi/b?, our Scotch 
gardeners can talk it fluently (l will not say classically), and 
we have senior, junior, maximum, minimum, prospectus, 
Index, finis quota, quantum, vacuum, and a hundred more, 
which the unlearned u e daily, without suspecting how 
Advantage of learned the* arc. There is a great advantage, ultimately, 
terms, the to the learner, however small his capacity, in giving him 
which Musibe terms, the u>e of which inuft be acquired with some labour 
learned. by means of definitions. It packs his knowledge, if I may 
be allowed the phrase, in much less room, and enables him 
to find it with ease when wanted. But i had another motive, 
of still greuier importance, to the commencement of a latin 
A latln no- Nomenclature. I conceived, that the subject would hitfcrest 
S‘^iWc , oii m *^^ se,ver8 00 l ' ontment 5 that, by means of a language 
the wutuicnt. common to all, the observations of each country might with 
ease be communicated to the rest; which they never could 

be* 
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be, with accuracy, by such a nomenclature as I have been 
examining, 1 hope, therefore, that my fellow-labourer* 
whose production I have, in tny turn, been criticising* will 
atcede to this principle* that, in forming a nomenclature 
for meteorology, the terms which it shall be needful to esta- 
blish and define (in addition to common words onthesub- 
ject) si alt he carefully formed ft out the Latin, in which 
there exist already a nurnbei of ivcds that are perfectly ap- 
posite, Those who are precluded from acquiring these* 
may be left, as in other sciences, to the useot their peculiar 
synonyms, which the student will find it no very difficult 
task to attach to their cones poudent terms in his own series; 

for, jt I have a just conception of the extent of the vulgar 
nomem la* it would form but a limite d collection. 

- 1 s ot now enter into every consideration* which has 
occui eu on the perusal of Dr. Costock’s elaborate commu- 
nication ; but bciore I conclude l must notice another phe- 
nomenon, in tlie explanation of which 1 differ from him. HeTramparcni 
speiks of a transparent condition of the atmosphere, as one atmos ^ WMU 
of the most infallible signs of a change of weather, and as 
seldom lasting more than a few hours. 1 am convinced from 
several points in his description* and particularly from the 
varnish which it is said to throw upon any large cx pause of 
water, that he intends a condition of the atmosphere, in 
which, though transparent below, it is more opaque than 
common in the higher pait. There exists in those regions 
at such times a quantity of water in a pcculiarstute of diffu- 
sion, giving a strong milky opacity to the twilight* the re- 
flection of which occasions the varnished appearance to 
which he advents. The whole quarter above the sun, after 
it basset* has sometimes even a lively pink tinge, and in this 
case a thunderstorm ensues. The lilac or violet band* spread 
round the horizon, is merely the colour of the falling dew; 
and this belongs rather to that peifcctly transparent state of 
the atmospheie, which accompanies our easterly winds in 
the spring, aud is so far from being transient, that there is 
nojfeate in which it is foetid to continue for a longer time 
the same. 1 am, respectfully, thy friend* 

P/aistouu Essex, LUKE HOWARD* 

l&th of 6th Month , 1810. 
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^Experiments on the comparative Powers of Cylinder and 
Plate electrical Machines , and on a means of doubling, 
trebling, or quadrupling their charging Power : by Mr . 
John Cuthbertson and Mr* G. J. Singer. Cqwi- 
municated by Mr* Singer. 
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opinion of electricians lias been at various times 
BeM shape for much divided with regard to the best form of an electrical 
machine. Globes, spheroids, cylinders, und plates, have 
been alternately employed and recommended by various 
experimenters: but the last two forms have been recently 
by far the most prevalent. The earlier electricians pro- 
duced but slight electrical effects; and though some at- 
tempts were made at improvement, by alterations in the 
structure of the apparatus, and by the adoption of ma- 
chinery; the ‘tests of electrical action at that time known 
were far from adequate to any accurate comparison of their 
relative merits. The much improved construction of the 
cylinder machine by Mr. Nuirne, the experiments on elec- 
trical excitation by Mr. Nicholson, aud the structure of* 
the unrivalled Harlem apparatus by Mr. Cuthbertson, are 
the circumstances that have most enlightened this subject; 
aud it is from these sources, the various opinions, that 
have been entertained in this respect, have principally ori- 
ginated. 

The influence of the hvgrometrical state of the atmos- 
phere on electrical experiments, and the considerable di- 
•awcetf by slight versity of effect produced by slight alterations m the dis- 
csscamMunces. potion of the apparatus, will convince every electrician, 
that no just comparison of the merits of any two instru- 
ments can be made, unless they are emplo)ed in one situa- 
tion, at the same time, and under similar circumstances. 
These essential requisites to just observation have been at- 
tended to as strictly as possible in the following experi- 
ment* made with the express'iutentiou of obtaining every 
useful information on this paiticuW subject. 

Tiie instruments employed for comparison were a cylinr 
der of 14 inches diameter (with a multiplying wheel anj^ 
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pulley, the moportionate diameter of which are as four to 
oik), and a single plate machine of 24 inches diameter, 
tamed by a single winch, as usual. The management and 
excitation of each machine were undertaken by ihe indivi- 
dual who had constructed it, and an equal advantage was 
thus afforded to both. To ensure greater accuracy, the 
results noted were in all cases the mean result of repeated 
experiments; without this precaution, the sources of ano- 
maly would be much more frequent and numerous. 

Mr. Cuthbertsou's experiments (published in this jour- Best tes' of 
tud. 4to edition, vol. II, page 525 : and in his E^say onprac- ®^ rtricala «i 
tical Electricity tmd Galvanism, parts 6 and 7) have deci- 
sively pioved, that no known test of electrical action is so 
unitorttyiy accurate, as that of the gradual increase of 
v. barge, conveyed to n known measure of c oated surface, 
measured by his electrometer, and by the fusion of deter- 
minate quantities of wire. These were consequently the 
means most frequently employed, and on which the great- 
est reliance was placed ; but in the progress of inquiry g ut everf 

recourse was also had to every known means of measuring known means 
- litre cm- 

comparative quantities. ployed. 

In our tivst experiments much difficulty was expefienced. Difficulties a* 
in consequence of the variation produced in charges of high first expert- 
intensity, by the different arrangement of the conductors, mou . lt rd. 

(a circumstance which cannot be avoided in the present 
form of the instruments); but by ultering the size and ’Ih? two > ma- 
situation of the terminating balls, and modifying the charge, power,^ 
the production of tolerably uniform result 9 was at length 
accomplished. The mean result of nearly one hundred 
distinct trials tended to prove, that the charging power of 
the two instruments was precisely equal ; and this conclu- 
sion was rendered indisputably accumte by the following 
experiments. 

Exp. 1. A battery of 15 jars, exposing about 17 square proved by cx* 
feet ot coated surface, was connected with Mr. Cuthbert- P enJ1 ' cnts * 
son* s electrometer, the slider on the arm placed at 15 
grains* 4 feet of Iron wire, of an inch diameter, were 

placed in the circuit. The battery was hid charged by 
the cylinder. U’O turns of the wheel effected the dis- 
f&$rge,tbe wire w?» tendered red hot und'fused into balls. 

Exp. 2 . 
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'E*p> -2 f - The same arrangement os in the former ex*» 
pentnent. The charge communicated by the Plate. The 
discharge was produced by 138 turns, and the wire fused as* 
before. 

t Exp. 3, The apparatus arranged as in the former fxpe* 
rimentSp The two machines employed togetherto commu- 
nicate the charge. The electrometer discharged itself in 
6*5 turns ; the wire was melted as before. 

The effects In, this last experiment the effect was produced in exactly 

half the number of turns by the two instruments, that ha<J 
been required by the most favourable action pf onp; apd it 
is perhaps impossible to conceive a rqore complete proof of 
and the wire the similarity of their powers, Tl*e 48 inches of wire fused 
* n these experiments was afterwirri found to be a tolerably 
chi ugt. exact measure of the force of the charge employed ; for on 

repeating the experiment with 49 inches of the same wire^ 
it was barely rendered red hot. 

TKe plate ma- Equal effects being produced by either machine ip equal 

chme more times, it became necessary to ascertain, whether any differ- 
*a«Iy worked. . , . . . J . , ' . . 

cnce existed in the power required to put them m motion. 

The handles were placed in a horizontal position, and 
weights applied to them. 8lbs. troy were sufficient to move 
the handle of the plate machine, but it required 1411)3, t q 
produce the same effect with the cylinder. 
sr omc> dduUSas Here our brst series of experiments terminated; tfte re- 
•ccuMiry. suits we had obtained had shown the necessity of some 
addition to our apparatus, and we mutually ugrepd to defer 
the farther prosecution of the subject, till these should be 
supplied. In the mean time, some circumstances, which 
had occurred in these experiments, continued to occupy 
our consideration separately. Mr. Cuthbertson, as well as 
myself, had been much surprised at. the uniform action of 
the two instruments; and the active discrimination with 
which he considered the subject soon offered a me&Uft of in- 
creasing aud extending their powers, to an almost indefinite 
extent. * 

Ccmstructiou The cylinder machine we employed is construction 
«f tin cylinder. ^ pj a|1 j believe to be peculiar to myself; it is entirely 
insulated, in the manner of Mr. Nairn e’s; but the sno- 
- tipu is communicated by multiplying wheels with asitic 

cord, 
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cord , instead of an insulating wipch. I adopted this plan 
to prevent the effect of that undulation, which has been 
described by Mr. Nicholson as pecuftaf to cylinders # (in 
consequence of their irregular surface, which occasions an 
unequal pressure of the rubber) : and to obviate this ‘in-* 
equality still more effectually, the rubber i9 so formed, that 
the back of it acts as a horizontal spring ; which keeps up 
a steady, and nearly uniform pressure, without the imper* 
faction of shortening the negative insulation, I have never 
found this machine vary materially in its action, although I 
frequently employ it through a whole course of lectures 
without any fresh application of the amalgam ; nor do I 
find that its power of excitation is at all affected by a moist 
atmosphere. 

Mr, Cuthbertson conjectured, that my machine owed Its power *ti- 
much of its power to the multiplying wheels; and having ^ultTply^jg^ 
noticed, that the cylinder made four revolutions for one of wheels. 

the wheel, requested me to try its action with a simple 

winch. The pressure remaining thosame as in the former 

experiments, it required (as might have been expected) 

four times the number of turns to produce any given effect- 

The friction however was materially less, 2|lbs. troy being These greatly 

sufficient to move the handle from its horizontal position. Increased the 

Soon after these experiments Mr. Cuthbertson informed . * . 

1 . . , , Applied to the 

me, that be had discovered au improvement in the plate pUte uuchm*. 

machine; by which its charging power might be doubled, 
trebled, or even quadrupled, without any inconvenience 
but that of increased friction, I could not at first conceive 
by what meaus this might be effected ; but after some 
consideration concluded, it could only be accomplished by 
the application of multiplying wheels to the plate machine; 
and Mr. Cuthbertson then told me, this was the idea that 
had occurred to him. 

It was agreed, that experiments in proof of Mr. C.’s in- Comparative 
ventiou should Vie made at the conclusion of our com para- experiments, 
tive experiments; and the requisite apparatus being com- 
pleted, we resumed our inquiry. Before this second aeries 
of comparative experiments, f made some alteration in the Rubber alter- 
fixbb*r of the cylinder, and furnished it with new silk ; sus- & ncw ^ 
petting, that three years constant wear might have so f*r aw ' ,c 9 

derau ged 
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deranged it, aa to render a comparison with the new plate 
machine unfair. The result answered my iqost sanguine 
expectation. The rubber and its new silk being completed, 
I found the power of the cylinder machine increased one 
Increased the third; for a trial jar, which had before exploded four times 
power of iho i n 6ne turn 0 f the wheel, now afforded six explosions in one 
* U * turn. The experiment was several times repeated, and the 
result was uniformly the same. 

The following comparative experiments were then made: 
Plate machine* Exp. 1. Length of spark, from the prime conductor of 
the plate machine, to a two inch hall connected with the 
ground. The greatest interval, obtained by gradually in* 
creasing the distance between the balls, till the limit at 
which the spark would pass was ascertained, six inches aud 
a half. 

Cylinder. Exp. 2. The same arrangement with the cylinder. The 

greatest strikiug distance eight inches and a half. With 
larger balls, a longer spark could be obtained ; 1 have oc- 
casionally procured them upwards of 12 inches; but it is 
requisite for this purpose to turn the machine very slowly, 
which occasions undulation, 

Laae’s electro- Experiments were next made on the charge of a jar fitted 
U P w,t h Lane’s electrometer. The following table exhibits 
the most uniform results obtained in a great number of ex- 
periments; and may show how little reliance is to be placed 
on the accuracy of this test. 

Jar of lGs square inches* 


Plate Machine* 1 

1 Cylinder • 


Number of turns 

r. 

Turns of the wheel 

Length of 

required for the 

Lengthof 

required for the 

spark. 

discharge. 

spark. 

discharge. 

4 of an inch 

2 

} of an inch 

if 

1 inch 

4 

1 inch 

Qf 

2 inches 

8 

2 inches 

4 

5} inches 

8 

5$ inches 

6 


Cathbertson’s The anomalies in the experiments with Lane’s electronic 
electrometer. are not nj 0re remarkable than the uniform accuracy of 
the following, which were made with Mr* Cuthbertson’s 
most excellent electrometer. 

Jar 
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Jar of l6B square inches* 

Plate Machine* Cyl 

Slider or* the Turns of the winch Slider on the Turns of the wheel 
arm of electro* required fur the dig- arm of electro* required for the <& 3 » 
meter at charge. meter at charge. 

15 grains 4 Id grains $ 

20 grain* 5 20 grains 

25 grains t> 25 grains 4 

30 grains 7 30 grains 

3 5 grains 8 35 grains 5 

No higher charge was employed; for this could not have 
been obtained without breathing into the jar, which might 
have occasioned irregular results, 

A battery of 15 jars exposing 17 square feet of coated Further exyw 
surface was next employed, and the following results were rmiems - 
obtained. 

Plate Machine . Cylinder . 

Slider on the 'Turns of the winch Slider on the Tarns of the whet! 
arm of the dec- required for the arm of the dec- required for the 
tronaeierat discharge. irometer at discharge. 

10 grains 75 10 grains G3 

15 grains 102 15 grains 70 

The battery was next charged by the cylinder, turned The increased 

with a simple winch; the slider on the arm of the electro- P 0 * er «*• 
, • i v i , , actly propaf- 

meter remained at 15 grains, the discharge took place in tioned to the 

24b turns, llcuce it appears, the advantage gained by the ve l°c*ty of t he 

cylinder with its multiplying wheels is not iu the exact 

proportion of the increased number of turns, the intensity 

being somewhat diminished by the rapidity of the motion : 

for 70X4 rr 28b, and only 24G were required, a deficiency 

of nearly -Jth. 

Multiplying wheels were now applied to the plate ma- Plate nuchai* 
chine, the ratio of increase was as follows : 

Battery of 15 jars. 

Slider on the arm of electrometer at 10 grains 

Turned by a sira- (Turned by multi- 
ple winch effect- plying wheels Ev diito, By ditto* 

ed the charge in 2 revolutions to 1. 3 revolution^ to 1. 4 revolutions to 1. 

75 turns, 42 turns, 2$ turns. 19 turns* 

Those 
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Utility of this These experiments sufficiently pvove the utility and im- 
improvement. p 0rtunce 0 f ]yj r . Cuthberlson’s improvement of the plate 
machine, by the application of multiplying wheels; for 
whfen allowance is made for some defects in the machinery 
wire employed, (which had only been mounted in a rough 
manner for trial), it will be found, that the charging power 
increased so nearly in proportion to the number of revolu- 
tions; as to exhibit in no instance a deficiency of more than 
■Jth: and in the last experiment with the plate machine, the 
diminution is only ^th; although the original charging- 
power is quadrupled. Thus in 1 lie three experiments in 
which the motion of the plate was accelerated; 4 <2 X 2 
84 ; ‘28 X 3 “ 84 ; and l;j X4~ 7& 1 he numbers required 
by the simple winch was 76, and 75 is to 84 nearly as 7 
to 8; 

Principle capa- As there is no reason to suppose, that our experiments 
ble of being have reached the limit, to which this charging power may 
tarried farther, ^ hicreased . ^ j s f a j r j 0 conclude, that, by the proper ap- 
plication of a moving power, the quantity of electricity 
given out by any machine in a determinate time may b£ 
doubled , trebled* quadrupled , or even increased six or ten* 
andofgTeat fold* The discovery of this principle is therefore of the 
importance, highest importance, ns it nffi»ss the most effectual and ready 
means of obtaining a very considerable accumulation of the 
electric fluid ; a circumst jh«*o of considerable interest in the 


Comparative 
advantage's of 
the two ma- 
chines. 


present state of electrical and t liemical inquiiy. 

With respect to the * »nip*)rulivc advantages of the ,di£* 
ferent instruments, much might be said ; at present it may 
suffice to state only those facts, winch are of general utility. 
When we first endeavoured to ascertain the power required 
to put each machine in motion, it appeared, that the cylin- 
der required 14lbs. and the plate only Hbs. It wa$ v after- 
ward found, that this disparity arose in part from an in- 
equality iu the levers, by which they were moved; when 
these were made equal, the difference was much less consi- 
derable, lolbs. \ve»*e required for the cylinder, and dibs* for 
the plate; and this difference in their friction will be 
found more than commensurate to the difference in their 
acting power. 
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*The principal advantages in the cylinder are, 1st, the Those of the 
positive and negative powers are obtained in eq u al ' perfec- C V ,iBd<sr * 
tiun ; c 2fi, it has. but one rubber to keep in order; 3d!y, it 
is less liable (from the security, ^f. its fo‘rn) to accidental 
fracture, than the plate; 4th ly, its insulation is more per- 
fect; and &th1y,from the peculiarity of its structure, large*- 
multiplying wheels may he employed, and thus a consider- 
able diminution of friction be obtained. 

The advantages of the plate machines are, 1st, they arc Those of the 
less expensive than cylinders of equal power; 2dly, they l ,iate mac hine# 
occupy less room; 3dly, may be constructed of a much 
larger size, as instanced by Mr. Cuthberfron’s large ma- 
chine at Harlem; 4th1y, several plates, to act jointly, may 
, be more easily combined, than several cylinders could; 

5thly, the multiplying power mas be applied to them to a 
much grcafcr extent, than it could to cylinders, without 
rendering the motion too rapid; Gtlily, plates of equal dia- 
luctcrb may be made 10 act with a uniform and equal de- 
gree of power, a circumstance seldom attained by eylin- * 

ders. 

These are the only conclusions the present state of onr Farther expe- 
inquii 3 r seems to warrant; many experiments remain to be tu 

made, and when a sufficient number of the-e are completed, 

1 shall not delay tin* ceuinninicafion of them to the public* 

3, Princes street, Carcndisk square , 

June l'! fit* Tri 10- 


XllL 

Researches on Acetic Acid, and some Acetates : by RiCHAJtp 
ClIENKYIX, E/q. F- R . 6\ R. I , A . §c>* 

The identity of the acids contained in vinegar and in the Ko acetous 
product of the distillation of vmligribo, is now generally *cid f 
admitted ; and the terms acetous acid and aeetites have 

* Ann ales de Chimie, vol. LX IX, p. 5. 

Yol. XXVI — July, ibio, Q been 
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beettfihaUy emsed from the hstof chemical substance*., 
in tyhieh, (dr mo;e Teasels than- one, they ought never to 
have been inserted. 

Though, several chemists hare’ already turned their at- 
tention to sourtf of the Subjects of the present inquiry, I 
believe 4 have acme irew tacts to add on the distillation of 
metallic acetates; and without any inteution to diminish 
the claims, which Messrs. Courteuvaux, Luuraguais, Moti- 
net, La&sonne, Edenzcl, Kcrlliollct, Chaptal, Pjgpnst, Htg~ 
gins, Pelletier, Adet, Damicq, Uabit, Troimuwlorff, l)e- 
josne, &e. have to our acki.ovvledgrm iits, ,1, shall proceed 
to relate the whole of uiy researches, Ik*o uiiJp|Vlivoh 1803 , 
but which 1 was unable to iimsh before||»£ present mo- 
ment, (january the 11th, l sort.) x 

In a glass retort I carefully distilled two quarts of vine- 
gar, ma<ie ii»‘E»giuud from umiu Its specific gravity had 
heroine 1*0042. 1 saturated it with carbonate of potash, 

and distilled it again to dryness. What remained in the 
retort wav ucetattqgpf potash coloured by wgetable matter* 
The liquid that came over was perfectly clear and colour- 
less, and retained a slightly spirituous smell, which I had 
Spirit from iu observed in the vinegar before distillation. To separate 
tbis spirit frogi the water with which it was mixed, t threw 
into the liquid n large quantity of dry carbonate of potash* 
The water being saturated with thi-, fcjie surface of the 
solution was covered with a very thin pellicle of this spirit; 
too little indeed forme to tstimate its quantity, but enough 
to leave no doubt of its existence. 

The liquid, which was clear and colourless, as I observed, 
after distillation, and be‘o»e 1 bad thrown any carbonate 
of potash into it, was rendered turbid by the solution pf 
this and became pf a violet brown. Some flocks 
mained ^Jspei^jd in the water. It is this matter which 
, Mr, Darracq ^ills mucilage, but which, according to Mr* 

. ^fceinacher, is extractive matter. 

passed over to be observed, that this substance, whether mucilage 

twice iu distil qt extract, had passed over in distillation twice: first when 
I distilled the original vinegar, and next whefi I tedisidled 
^Ntfter the combination of its acid with potash. 1 found 


Mucilage, or 
extract. 


ktion. 
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it very dt&cult to deprive vinegar of this entirely by repeated 
distillations, „ 

In a similar way I examined French vinegar. That 1 French vine* 
used w*u of the specific gravity tff 1*0072. The proportion gar “ 
of its arid it) to that of the English vinegar was as 4*01 to 
3 4 6* In general it contained le$> mucilage and more 9 jpt« 
rit than the English. I met with a \ megar m the shops at 
Fans, that contained a vtry sensible poition ot alcohol. 

Fotu quarts distilled fiom eaibonate of potash yield dtwo 
omit es oba \er> light fluid, fionci winch l separated 0 40 
of ardent sumt. 

Fiom thw^xperimonts it appears, that the vinegar I Component 
employed wfi^omposed at least of watei, acetic acid, ve- * mts * 
vegetable matt' *, and a small portion of a spirituous li- 
quor. 

! driller! 4 lbs r aoehte of eoppor, rimditHj the product AcetMe of 

into five noarli ecpul pirts. Each of these l icctihtd by 
a second distill ition to diwicss. The fust po it ion had the 
specific grautv of ro()59 the third ofc$ 05«0, the fourth 
of r04o4, the ufth of 1*0100. \n accident pi evented my 
examining tne second. On satuiatiug tlicst portions with 
the same bise, f found the quantities of acid contained Hi 
them to he in the following proportion , 02*971 for the first; 

67*46] foi the third, 74*111 ioi the fouith, and 73*295 for 
the fifth. 

But tin* smes, the last term excepted, is met easing, 
while that of the bpiuhc giautics is uniformly the re- 
vu se. 

Messi< Dcrosne have just published a paper on this sub- There facts, 
ject; but when 1 obseived the same facts in 1803, I found J^Mewis 08 ^ 
from the scientific collections ot the last century, that Duosne, ob* 
Corn tern aux, Monnet, and Lesson ne had noticed them fifty lon 6 

years ago. ** * H * 

In the y cai 1754 the Maiquis deCourt£nv&ux, examining 
the present subject, says, tnat the first poition that passes 
over on distilling acetate of copper is uot inflammable; and 
that, though heawer than the subsequent portions, it is less 
Acid. This pei fee tlyagiees with what I have just said. In 
the same weak he observes, that the last portion easily takes 
fire ; and other chemists have mqde the MJ&efgmeik. The 

Q 2 smell 
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smellbfthe Inst portions too is more pungent than that of thff 
firsst. AH these appearances depend on a spirituous very light, 
highly inflammable, ami extremely pungent fluid, which 
forms at the elo.'C of the distillation of acetate. of copper* 
Messrs. JDerosiie have given it the name of pyroacetic ether; 
but this seems to me to be determining its nature too pre- 
cisely, and i have called it by the more general term of py- 
roacetic spirit. 

Noexpenmeut I made indicated tlv* pre-o ce of mucilage 
in the liquid product of the distillation of -erdigrise. It 
appears to be composed at l^ast of water, acetic acid, and 
pyroucetic spirit. 

From these results we may appreciate the slight but real 
differences, that exist between vinegar and the product of 
the distillation of uc< talc of copper; and which lmd for- 
merly led fierlhollct und Chaptal to believe the existence of 
two acids. 

In English vinegar, for instance,, there is a little acetic 
acid, a little vegetable iimtiei, and extremely little spiritu- 
ous liquor, in the product of distilled acetate of copper 
there is more acid it t;ur, but no vegetable matter, and 
much more spirituous liquor. On account oi the lightness 
of this liquor therefore, there ought to he more acetic acid 
in the product of the ucetuie of copper, than in vinegar of 
equal specific gravity. Accordingly Mr. bcithollet, having 
Saturated equal quantitie s of ihe.-c iwo fluids reduced to the 
game specific gfavitt , obtained more acetate from the former 
than from the latter: and Mr. Chaptal has observed, that 
vinegar required one sixth Ic^s of base than the product dis- 
tilled from acetate of copper, under similar circumstances. 
I have composed liquids in which a quantity of acid was 
compensated by a portion of pyroacetic spirit, in order to 
keep the specific gravity the same as that off vinegar; arid 
the quantity of base required to saturate each was exactly in 
. the ratio of the spirituous liquor. 

The vegetable matter too accounts for vinegar being 
more highly coloured by the addition of sulphuric acid, than 
the product of acetate of copper. It accounts for the great- 
et quantity of carhon in the destructive distillation of the 
petals formed by the combination of vinegar with potash. 
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than in that of the acetate obtained by the union of this al- 
kali wrh the product of acetate of copper. This it is ih.it Purification of 
obliges the druggists to expose what they Call foliated, earth 
of tartar to a moderate heal, in order to render it white# 

Lastly, when Mr# £jertbollet i maimed,' that by means of 
acetic acid he bad expel 'ed acctOiiN acid Irotn its combina- 
tion with »otu*h, it was b* cause we can in fact obtain an 
acid milder than tf.c acetic, and nen-er to the state of vine- 
gar, by distilling acetic acid from an acetate of potash in 
which all the vegetable matter has not been destroyed by 
heat. Part of thi-., I believe, is canied off by the fresh 
acid, till the equilibrium of a ffi a i t 5 ' between it and the salt 
in which it existed before is restored. 

From these experiments it follows, that the specific gra- Si^ec. gnv. no 
vity is not a faithful index of the quantity of acetic acid l “ stwl at ^ity# 
contained in vinegar, and in the product of the distillation 
of acetate of copper,* because neither of them is a pure and 
simple solution of arctic acid in water# 

To place nil this in a more striking li^ht, 1 availed myself Acetate of 
of the researches of Lassonne and Monnet, who have in- y^VniO^p 100 
structed us, that the acetate of lead, or of zinc, distilled like s;> r,i ih*u that 
that of copper, gives us a larger quantity of the spirituous 
liquor. Accordingly 1 subjected to distillation two pounds 
of acetate of lead, and collected the produce in three porti- 
ons# The first was nothing bi.t weak acetic acid ; the second, 
rectified by distillation to diyne&s, was of the specific gra- 
vity of 0 and the thed, of 0*tt5d7# Their acidity 

was in the ratio of 4*441 to 5*462, and the spirituous liquor 
as (>0*50 to S.V25. 

Comparing the various properties of lead and copper, and Other metallic 
particularly their reducibleness, wi h the dp r er»»nce of the ^j tsi 
results in the distillation of their acetates, I was, led to in- 
quire into the action that takes »dacp between eome other 
metals and vegetable acids in similar circumstances, in 
hopes of connecting together the phenomena of the distil- 
lation of metallic acetates, and deducing from them a 
general law respecting the formation of the pyroacetic 
spirit. 

The resistance, that any salt opposes to the action of heat, Rtsfetonceof* 
is proportional, cateris paribus y to the affinity of the acid ‘ -it w ****$> * 



230 v 

the affinity of 
its parts* un- 
less one of 
these is de- 
structible. 


Metallic o.x- 
tfes. 


Circumstances 
to be attended 
to. 


State of the 
oxide before 
the process. 


1 rentes of 
silvi* and 
manganese 


Companion 
of the >alt'.. 


ON ACETIC ACID AND ACETATES. 

for its base. But if the acid, or base, be decomposable at 
a lower temperature than would separate them were it not 
for this destructibihty, the affinity that unites them is a 
function of that on which their composition depends. The 
phosphate of lime does not lose its acid at a temperature, at 
which sulphate of lime parts with its and, because the lat» 
ter is decomposed. 

Let us take then for bases the metallic oxides ; but let us 
first unite them with one particular acid, so that all the 
differences in the results of the dt composition of the salts 
they form may depend on the sanation of $ne substance 
alone. 

It is true, that each base is accompanied with fre*b cir- 
cumstances, independently of the facility with which it is 
dt composed. The proportions too of water, of base, and 
of acid, are not to be lit fleeted. 

Another essential consideration is th? state of the oxide 
before the process, and that to which it has a tendency dur- 
ing its taking place. Metallic silver, for example, is not 
soluble in any acid : maugautse oxided at 0*00 is equally 
insoluble; but after ad' ing oxigen to the one, and abstract- 
ing oxigen from the other, saline combinations of these me- 
tals may be formed. Chemists speak of the giay oxide of 
Mlver with 10 per cent of oxigen, and the white oxide of 
manganese with C 10 per cent, a& those of their respective 
in etuis that arc most soluble. But this giay oxide of diver 
is reducible by a gentle beat, mil the white oxide of man- 
ganese is liable to be stipuoxichd by taking up 4(>q»ci cult 
moie of oxigen. e must pay attention therefoie to the 
0*10 that one gives out, <*ud the 0*40 that the othei rtiay 
ab^oib. 

The acetates formed l>v these two oxides may be consi- 
dered, in tin point of vitw, a, the extiemesof a aeries, the 
intermediate ten is oi which ate to be found among the 
other oxidej. f et iv- tl c n u au,in-» m dtunl the acetates of 
lilver, copper, nukcl, lead, non, and manganese'. 

To compound these sa ts »n a nn ioun manner, 1 prepared 
the oxides of the different nut^ds by the wost appropriate 
means the art of ehen isir^ttae iu s> us; nul 1 alwajs satis* 
ffeifmyscli of then puiity, beioie I made use of them. I 

then 
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then combined them directly with distilled yipegar* or with, 
pure acetic acid, according to the object t had in view. 

The oxicle of silver dissolved very well ip vinegar, and in Acetate of 
diluted acetic acid ; and the salt it forms with both is so re- Sllver ‘ 
markable, that it wpuld be .sufficient to prove the identity 
bf the two acids. On evaporating the solution, a pearly 
acicular salt is obtained, grayish if vinegar be employed^ 
white informed with the pure acid, very light, and very soft 
to the touch* If 100 parts of the mother water of these 
crystals at a heat of 15° [5.0° F,] be evaporated, about one 
patt of salt will remain. If the mother water be liot, 
more will be ^obtained. This salt may be procured like- 
wise by pouring a concentrated solution of an alkaline or 
earthy acetate into a solution of nitrate of silver, washing 
the precipitate, and crystallising it afresh. 

The acetate of copper is well known. I have sometimes Acetate 
operated on that of rhe shops; but in my experimental re- °| 

searches I formed it myself from its component parts. 

The acetate of* nickel I procured by directly combining Acetate of 
acetic acid with the oxide of this.iuetal purified by the new 
processes. It is sufficiently soluble, and cry stall izes well. 

Its solution is a tine deep green ; the crystals are of a some- 
what lighter colour. 

Tin* act-tale of lead is at least a«5 well known a 3 that of Acetate of 
copper. Dut it must he remembered, that it exists m two 
states; that in which it is found in the shops, and that de- 
scribed by Mr. Tlnmard. Either may be converted into 
the other, by adding oxide to the former, and acid to the 1 
latter. 1 believe there is a third state of this salt, interme- 
diate between the two. 

The acetate of zinc is very soluble. It crystallizes con- Acetate of 
fusedly, a no liquefies n its water of crystallization, Iho * tnc ' 
quantity of which is pretty considerable. 

If U solution of acetate of iron lie left exposed to the Acetate of 
open air, red oxide will s?pa:.ite, retaining some acetic 
acid. Crystals are obtained from ic with great difficulty#* 

Some have spoken of a spontaneous inflammation taking 
place on evaporating a solution of.this salt: but L have 
uever seen it, though 1 have evaporated acetates of iron at 
* leutt 
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]%&•& five or six times# I took do particular care, either to 
produce or to prevent it. 

The acetate of manganese crystallizes better than the 
acetate of arncy Rhomboidal laminae may be distinguished 
among its crystals, its colour resembles the smoky topaz, 
if it be formed with vinegar; but with acetic acid it is 
whiter. It contains less water of crystallization than the 
acetate of zinc, yet it liquefies at a high temperature. 

difficult to Whatever precautions 1 took to obtain these salts in a 
have the ace- . . « , - . B . , 

tates perfevtly s * ate °* .dryness, I cannot venture to say, that I have sne- 

iree from wa- ceeded. Those that crystallize well, as the acetates of sib 
ver, copper, and nickel, may be considered as in a state 
nearly uniform. But the acetate of zinc retains o, vj?ry 
large proportion of water in the mass of its confused crys- 
tals; and unless it be reduced to very line particles, it re- 
mains in it, and occasions its liquefaction. 

I would have endeavoured io analyse these salts, if I 
had conceived any hope of doing it to my satisfaction : but 
I am not acquainted with the real acetic a<$d, and I believe, 
it is unknown in chemistry. Some rule however is necessary, 
by which we may appreciate the state of the substances, on 
which I operated. The proportion of its weight that each 
of them loses at a heat capable of decomposing it entirely 
may serve us as a guide: and accordingly £ exposed a known 
quantity of each to a high temperature ia a platina cruci- 
ble, weighed before and after the operation. 

Action of heat The acetate of silver exposed to the flame of a candle 
on the acetai cs- alone gives out a strong smell of acetic acid, and is reduced 


Keal acetic 
acid not 
known. 


•t silver, 


copper, 


almost without any change of appearance, so that it resem- 
bles uative plume silver, It becomes very white, and does 
not retain carbon, like the other metallic acetates, unless 
the contact of air be excluded. In open vessels it lotes 
3*631 of its weight out of 10*000. 

The total decomposition of the acetate of copper is per- 
fectly accomplished in a glass vessel. Exposed in a cap- 
sule on a heuted sand bath, it first decrepitated. A light va- 
. p 9 ur of acetic acid then manifested itself at a very low tern- 
ffcrature; and the. salt became Ijrown round the sides of th« 
vessel. This colour spreud gradually to the middle, ,aud 

Thv 
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the copper acquired a fine metallic brilliancy throughout 
the whole mass. A pretty bright light then seemed to flash 
over its surface, and the metal lost its brilliancy, becoming 
like tarnished copper. It is at this juncture, that the resi- 
duum of the distilled^ttcetute of copper ha9 been considered 51 
as ii pyrophorus. The maximum shown by Fahrenheit’s 
mercurial thermometer during the process was 417°* This' 
experiment, carefully conducted in a platina crucijyte, iit 
order to appreciate the loss on 10-000 parts, gave 6*441 dis- 
sipated by the fire. Some carbon remained with the metal- 
lic copper. 

The acetate of nickel, exposed to an open fire, lets its nidw^ 
add escape. It becomes black, and we see Hushes of light 
darting over its surface, as in the process with acetate of 
copper. It retains a little carbon after the operation, and 
loses 6 v 2()l of 10 000. 

Ten parts of acetate of lead of the shops swelled up be- 
fore losing their acid. A greater heat is required to decom- 
pose tliis salt, than those I have mentioned; and the smell 
is not that of acetic acid. It becomes at first black, then 
yellow, then ret!, when heated in the open air; aud its car- 
bon burns as well as the metal. It loses 3*662. That of 
Mr. Thenard does not swell up. In other respects it exhi- 
bits the same appearances, but loses in the fire only 14)35. 

The acetate of zinc loses its acid, and becomes less -due, 
black. It burns, ant] grows black. It lo.-es 6 - 025 ; but as 
a part is volatilized, this experiment is less to be depended 
on than those with the other acetates. 

The red mass of acetate of iron loses commonly about " ,ron i aB <I 
4*500: but it is difficult to obtain it in a uniform state. 

The acetate of manganese exhibits similar phenomena, nvinganetc. 
and loses 7*186. 

The proportions I shall now proceed to give relate only 
to the salts that^losc in the lire the quantities above- 
mentioned. 

For the distillation of these salts, I introduced a known DhrilUtion of 
quantity of each into an earthen retort, or ? one of coated tluBC ^ eUte »* 
glass, according to the degree of heat necessary for the 
offe ration. To this I joined a tubulated matrass, and a 
WottlPs phial containing solution of baryte*: and the pneu- 

matoche inical 



mr 0^ Appnc A1JID A CEtXtES* 

miatoeheaiwai trough tecmio^te^tbe* „ Iiegau 

tkp operatipu yydkthe, lowest degjt*v$ of heat; possible,, and' 
$ always epdeup red to keep it at a minimum. 

’ ketults;, , The results pev ^ three product*, which it , w^aec^sary. 

to examine, f'irst there remained in the retort tHe m^ai- 
lie base; mid to ascertain the state iit which it waa k»ft r by 
th« &cid, { submitted it to the daci mastic experiments sai.t$d 
inetub 

Residuum of . Tjhe residuum of distilled aconite of silver dissolved io- 
the^utesof 1 ^ a cid with evolution of nitrous gas. A black mnttfer 
'* remained* which did not dissolve. This, when washed and 

dried* weighed 0*05, mid was charcoal. The nitric solu-* 
tion produced the same quantity of muriate of silver 4* 
0\O5 of metallic silver. 

topper, Messrs. Adet and Darnicq have said, that, after the dis- 

tillation of acetate of copper, the metal is oxided, according 
to the former with 0*08 of oxigen ; and according to the lat- 
ter so be soluble in muriatic acid. Hitherto only two 
oxides of copper have been mentioned; one, which is brown, 
containing 0*20 of oxigen ; the other rod, containing 0*17 
of Qxigen according, to ihoust^but from experiments on 
the octaedval red copper ore from Cornwall I conceive it 
should be estimated at 0*1 1.5. I dk&oived in nitric acid 
lO'OUO of the* residuum of Use distillation of acetate of 
copper. I filtered the solution, and 0*055 remained ou the 
filter, which had all the properties of carbon. The fil- 
* tered solution I evaporated to dryness twice, adding muri- 
atic acid each time. I then precipitated the copper by 
purified zinc, and obtained «}*4 of metallic copper. # Now 
if the copper had not been in the metallic state in the resi- 
duum of the distilled acetate, 1 should not nave obtained 
the original weight of the matter employed ; and the defi- 
ciency would have indicated the quantity of oxigen. On 
another ItrOOO pints l poured muriatic acid, carefully pre- 
venting the contact of air: and at the expiration of ten day$ 
not an atom of copper was dissolved. By reduction by 
by alkalis* and other drici mastic means, I satisfied 
thyself, that the*, copper is Ugly jin the nietullh state in 
^hUrreMduum of the distillation of acetate of copper. Mr; 

. Darrucq found an insoluble residuum of 0*22 after the 

action 
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action of mffri&tic acid. ' In my process 1 found tmt O’O'j; 
or 0*Q6, beyond which therewas no sensible variation. His 
resida&m most surely have contained copper, that had es- 
caped the very imperfect Action of the muriatic acid. 

The distilled acetate of nickel leaves a black residuum. oickeJ, 

In muriatic acid 10 000 parts dissolved with a brisk evolu- 
tioii of hidrdgen gas; and 0*14 of carbon remained. The 
nickel in this residuum was found to be in *the metallic 
state; for it yielded the same quantity of precipitate by 
alkalis as 10*000 parts of nickel, deducting the carbon. V# 

The residuum of the distillation of acetate of lead is and lca<5, 
in the metallic state. It leaves 0*04 of carbon ; and pre- 
cipitated from its solution in nitric acid by a sulphate, it 
yields the same quantity of sulphate of lead as an equal 
weight of metallic lead. Mr. Trommsdorf has said, that 
what is left in the retort after this distillation is oxide of 
lead : but I never found the lead in the process oxided but 
once, and that was when the retort had cracked. It is only 
when the acetate of lead is exposed to the contact of air 
during the distillation, that the metal is oxided, as I have 
already observed in speaking of the loss it undergoes when 
exposed to heat in open vessels. 

The residuum of the distillation of all these acetates, which All thue p*-* 
contain carbon, are more or less pyrophori. It is not at all 
strange, that charcoal when in a state of minute division 
should take fire more easily than when compact. 

The residuum of distilled acetate of zine dissolves in inti- Residuum of 
riatic acid directly, and without effervescence; and 0*050 of z t ^ c * cctalcs ° 
charcoal remain. The ziue is in the state of white oxide, 
as it was in the salt previous to distillation. 

After the distillation of acetate of iron, black oxide ofkoo, and 
iron remains, with 0- 02 of carbon. It dissolves in muri- 
atic acid, and yields the muriate formed by black oxide of 
iron. 

The acetate of manganese leaves a brown residuum, mangane*. 
When muriatic acid is poured on it, it dissolves, giving 
out bxi muriatic acid, and leaving 0*035 of carbon. 

We will now proceed to examine the liquid products.' I.lquid pro- 
The matrass in which they were condensed was c o n s t a n 1 1 j? ^ ^ 1 p 

surrounded with a frigorific mixture, a$ was its neck also, " 

. which 
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^Meh I always chose very long. In consequence nothing 
escaped but permanently elastic fluids. 

In these liquid products three things were to be ascer- 
tained: their specific gravity, their degree of acidity, and 
their proportion of spirituous liquor. 

Method of To find the specific gravity, 1 first took the weight of a 
ft™-* small phial with a ground stopple, which at the tempera- 
ture^ 15° [5'f F.] contained exactly 10 gram. [154*4 grs} 
oP^distilled water. The weight of any other fluid contained 
injtbis phial at the same temperature gave the speciiic gra- 
vity directly. This method, on which Mr. Descroizitles 
has published a very minute paper, is> far from new; but 
he has not ascribed to it all the advantages it actually pos- 
sesses. Jt merits the preference particularly because .it 
avoids all hid ion fivm immersion in the liquor to be as- 
sayed, and has no limits but the sensibility of the balance 
employed. That 1 used was sensible to a thousandth of 
a gramme, which gave me the specific gravity sought to a 
ten thousandth nearly. 

Objections an- To this method it has been objected, that the stopple 
swe red. may > >e thrust in move or less in different experiments, so 

as to force out more or loss of the fluid. The d lata- 
bility and elasticity of glass too have been mentioned. 
Bur let any person repeat the experiment several times on 
the same fluid, and he will find, that the differences will only 
effect the thousandth or ten thousandth parts. This bot- 
tle of a kuown Weight is equally adapted for taking the 
specific gravity of solid bodies. 

Methods of To find the proportion of acidity of these liquids, T had 
finding their lipped, that by employing a substance, which by its own 
dityT* ° f ^ actl0u on a solvent should be divided into a soluble and 
, insoluble matter, l should be able to substitute a law of 

nature for the uncertainty of manipulations. Accordingly 
I tried carbonate of lime. But acetic acid does not attack 
this with sufficient vehemence, to attain the limit of its 
action in a uniform manner; and having put some carbo- 
imte of lime into a glass retort, in order to dissoIve.it' m 
acetic acid, I collected the fjuid that passed over by dis- 
tillation, and found it required repeated cohobation, before 

It 
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it ceased to giv'» signs of ac.dity ; which rendered the pro* 
cess complicated, and deprived it of precision* 

1 had equally hoped, that carbonate of potash thrown into 
acetic acid would have given me the ratio of acidity by the 
quantity of carbonic acid evolved : but I found, that trials 
of this kind differed moie from each other than the following. 

I exposed polash to a stro g red heat, yet I was far from That adapted* 
supposing it 10 he totally deprived of water. For fa- 
cility of prone ediug, and to tednee any errour to a tenth 

part, 1 dissolved one part ot this potash in nine parts of dis- 
tilled water. Into a given quantity of the liquids resulting 
from the distillation of the acetates 1 poured some of this so- 
lution ; and when ?he tinged papers indicated that the point 
of saturation was at hand, hj letting it fall drop by drop from 
a very slender tube l attained a degree of accuracy more than 
sufficient, to answer tiie other parts of the^e researches, 

(To he eon eluded in our ne.it.) 

1 » 

XIV. 

On the Precipitation of a Solution of Sulphate of Lime by 
Sulphuric Acid. By T. Le Gay Bkevvertos*, Fellow of 
the Royal Physical Society , Edinburgh. 

To Mr. NICHOLSON. 

I SIR, 

N a paper on the acids produced by treating ginger root 
with nitric acid, which you honoured with a place in your 
Journal*, was this note. 

“ The fact of sulphuric acid causing the deposition of Sulphate of 
“ sulphate of lime from a state of solution, to me is not a lime precipU 
44 little surprising, however it may perhaps be well known phuric^acid^ 

66 to those more versed in chemical experiments and in no 
manner ptizzliiur.” 

That sulphate of lime may be rendered more soluble by t0?m . 
an excess of acid, is a well established fact; but that a still purity of the 
greater excess of acid should cause the deposition of the ac ‘ d » 
sulphate already dissolved, seems an operation of so anoma- 
lous a nature, that it cannot* be received a9 true without 
the greate-t scepticism. Impressed with this idea, I at- 
tempted to d? cover the source whence the deception had 
originated, and found it to be in the sulphuric acid* 

The 
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wl»ich co»- _ The sulphuric acid contained a quantity of sulphate of 
S' to^ Ul?hatC * * hi cli was deposited on diluting the acid, ai)d which 

presented crystals precisely similar to those in this paper 
alluded to. ^ 

Thopgb being deceived by the impurity of thj& sulphuyip 
acid does not affect the general conclusions as to the acid 
products obtained by treating ginger root with nitric oewl, 
yetjt shows the crystallized matter ip the experiments did 
Kecc^ary to from using white lead, although it was adulterated 

examine the With chalk, but from using impure sulphuric acid; and 
£cn 2 [ Q * re ^ shows poo the necessity of young experimentalists paying 
particular attention to the purity of the reagents erpployed. 

I am, Sir, yours very respectfully, 
Bawtry, June 13, 18 JO. T. L. G. BREWERTON, 

~ SCIENTIFIC news. 

, Wernerian Natural History Society, 

Mrfamlogy of^T the meeting of this Society on the 7 th of April, Dr* 
Cfct Highlands# jjaeknight read a inineralogical notice, on the tract of the 
Highlands from Kill in to Braeraar, by the way of Glen Zilt. 
Ben Lawers is composed of undulated mica-slate, which at 
the summit is yellowish-gray, and in some varieties so full 
of quartz as to resemble a sandstone. Towards Lagierait, 
beautiful garnets begin to appear* Beyond Mullevearn, 
gneiss occurs; also limestone, hornblende-slate, and sienite. 
Besides the substances first mentioned, Glen Zilt is remark** 
able by a peculiar aggregate of- feldspar, hornblende, and 
occasionally quartz; in which the various proportions of 
these ingredients exhibit the rock under various aspects of 
the sienitic and greenstone species. It is distinguished froiq 
granite (for which it has been mistaken} not only by the 
uncrystallized state of the feldspar, but by the presence of 
hornblende, and the absence of mica, Professor Jatnesoq 
has called it sienitic greenstone* It occurs in conformable 
-beds; particularly one of great size, which intersects the 
! *ob«nnel of the river at different places, near the lodge. 

* Crossing the mountains from Glen Zilt to the course of the 
*©ee, we fiiid hprnstone, feldspar-porphyry, and limestone, 
Subordinate to mica-slate and gneiss; till We reach the Cas- 
tletown of Braemar, where the graftite of the Grampifcm^wt 
"ffe&gth appears. - 'f 4 | 
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At the same meeting, a communication from Col. Imrie Vertical con- 
was read* describing tbe conglomerate rock of the Gram- 
piaiis, mid tracing it from near Stortehqvert to the Burn, and Grampians, 
again at Callender, eighty miles distant to the N. W« The 
positteftt of *th?$ conglomerate fbcfc is vertical; and bt r thi$ 
fact, in Col. Imrio’s opinion, no satisfactory explanation hfl$ 
yet -been given. — At this meeting, also, there was ftwjl (>0- 
(toe the Society an accurate section of the. coal-f\g|d at Coal field at 
Alloa, accompuniciFwith interesting rc marks, by Mr. J, 3B&bert, Alloa '. 

Ba«d, civil' engineer, mid manager of Mr. Erskine of Mar's 

extensive coaluorks. The depth of tlu; section is 704 feet; 

the alternating strata are 141 in number; and the total . 

amount of the thickness of the different beds of coal, ig 59‘ 

feet 4 inches. Captain Laskey likewise presented to* the Fos41 encrL* 

Society a cabinet containing a scries of the remains of a 111181 

fossil encrirms found in slate-claj r near Dunbar. 

Mr. Ley bourn of the "Royal Military College, has just Mathematical 
published the tenth number of the Mathematical lleposi- 
tory, containing ; solutions to the mathematical questions 
proposed ui the Light!) number, and a series of new ques- 
tion^ to be answered in a subsequent number; an Essay ou 
Polygonal numbers; a new demonstration of the Biqomi- 
al Theorem; an illustration of the forty-seventh proposi- 
tion of the second b< ok of the Prineipia; a curious inde- 
terminate problem; solutions to a curious problem in Dy- 
namics; and a continuation of Lc Geodre's Memoir ou 
Elliptic Transrendeutals. 

Mr. W. Moore, of the Royal Academy at Woolwich, has Treatise on 

in a good state of forwardness a Treatise on the Doctrine of 

Pluvious, with its application tp all tbe most useful parts of tion u/naval 

the true Theory of Gunnerv, and other very important an . d "^litery* 

, . . _ T , _ / science, 

matters relating to, Military and NavaJ Science. The 

fluxions will be preceded by such parts of the science of 
mechanics, as are necessary for reading the work without 
interring to other authors; and the whole will be so an- 
ranged, that any person moderately skilled in algebra, geo- 
iaetry* aqd trigonometry, and having a krvowledge.of the 
mostcqniaion properties of the conic sections, may prtfi: 

these inquiries without any difficulty. » The whole 
^ilUJ^printed in lvol.Svo, aqd will bo particularly adapted 
tp all Military Institutions of eminence. * M*Um* 
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ARTICLE I. 

» 

Analysis of the Galvanic Pile . By J. A. De Luc* Esq* 
F.R.S. 


Part II. 

I Concluded the first part of this Analysis by an expert- pj» c se p ar ate4 
ineut, in which a pile of 7fi groups of zinc and silver , the by writing pa- 
number used in my preceding experiments, separated by per * 
pieces of writing paper substituted for the wet cloth , though 
giving very sensible electric signs at its extremities, produced 
no diemical effects iu the water of the usual glass tubes ap- 
plied to it, nor the shock . 

This experiment was made during^my investigation re- Difference be- 
specting the causes of the two distinct effects of the pile 9 tween theelec- 
namely electric and chemical t which by the foregoing expe- ca j effects of " 
riments had been proved to be different; tbe former dc- the pile, 
pending only on the binary groups of tfie metals, separated 
by the best conducting su bstu nee nonmctallic, and thus not 
necessarily productive of chemical eff’ech; these requiring 
absolutely* that the interposed nonmetallic s ubstance be wet ; 
a circumstance froVti which the chemical effects depend ou 
Vql. XXVI. No, 1 19 —Auc. 1811L R groups 
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8 r 9W* composed of the two mgalf, with fhe wet body be- 
tween .them. $nch is the fundamental proposition, with 
respect, to the mode of action of th egalvanic pile, which was 
, to be submitted to farther experiments. 

eultyof orean- The cWi ‘ ff/ "5 fao uhy of all the substances of the vege- 
ited^lisblte ® nf ^ ®msmI kinds, that may be employed’ to separate 
owing to mots- the binal groups of metals, for transmitting from one to an- 
dther.^ieir individual electric effects, mostly depends on a 
certain quantity of moisture^ with which they arc usually 
penetrated. Of this 1 had soon an opportunity of l)eing 
informed, by an experiment of my friend Dl. Lind, who 
had constantly followed the progress of these researches; 
he had constructed a pile similar to mine, except that cop- 
per plates were substituted for silver plates, which acted also 
immediately upon the gold-leaf electroscope ; but be found 
the following change; in it. 

Jtxp. 21. Exp. 31. He dismounted this pie, and laid all its parts 

SS&EU 6 “ hi ® h ™ th ’ Mon “ «"** fl «« *»««» the pieces of pa- 
The action di- P er werc almost singed, and mounting it again in tliis state, 
Miinislied. it did not sensibly affect his electroscope: he brought it 
into my room, and H affected only the electroscope of my 
condenser. We then dismounted the pile, and laid all its 
parts ou a table for one hour, my hygrometer being about 
40 , and when again mounted, it acted on the electroscope 
as it did before the. papers bad been so thoroughly dried by 
a great heat. J J 

Water notan Th ' s experiment shows, that Mr. Davy was mistaken 

fcSS? : h ; n he f th °^ ht> “ that . witb «P«*t to electricities of such 
‘^tensities* water is an insulating body.” On which 
principle he considered the mode of action of the pi/e un(ler 
the idea oi what hecalls induction; meaning, 1 suppose 
something similar toftie effect of Volta’s condenser, when 
it* operates by the interposition of silk between the metallic 
plates. If this were the case, pieces of silk, through which 
wKAt he calls Auction is readily produced, being placed 

„ „„„ hjk . 

Mh*g i wliereas the foregoing experiment prove*,- tbirt th* 
effect., mot t ceases, .he,,. paper, by though *££*5 
reduced to the state of an insulating b«Jy. s 

-point 
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point only, because it involve* one of the most important 
questions in terrestrial physics* Must we, in the prevent Electricity not 
state of our knowledge , be satisfied with electrical energies, ™ 

which might be considered as essential properties vf matter*? 

Or rather, in this very state qf our knowledge , is it not af- but the effect 
ready ascertained, that a particular substance exists, name- 
ly, the electric fluid, which, beside the effects here in view, 
produces greater uud more general effects on oar gfobe? 

This question is the main object of this and the following 
papers, and I hope it will be decided by facts. 

Having found no conducting substance more convenient The transmit 
than paper , for transmitting from oue to another of the bi-*^°£ t* 1 ® 
nary groups of metals their individual effefts, I came to promoted by 
consider whether it might not be of some advantage, on ac- pasting the pa- 
count of the very small quantity of electric fluid thus sec in metalT 
motion, to produce a closer contact of the paper with the & vice versa, 
metals between their groups. I made various experiments, 
by pasting the paper, first on both metals , then on one only, 
in the intervals where I had placed it loose. My condenser 
rendered easy these trials, as l could make them on piles of 
only 20 groups, and the following was the general result# 

There is an increase in the transmission of the electric fluid , 
when the paper is pasted on the outside of such group, 
upon the metal , which becomes negative; but the reverse 
takes place, when it is pasted upon the metal which becomes 
positive . 

In the following experiments each pile of 20 groups was Mode of con- 

placed upon the moving metallic pillar of my condenser* ducti " g tlle 

, . ; . , 5. t o., * experiments to 

and raised into contact with the receiving plate oi the latter, prove tins. 

where 1 left it during 20 seconds ; then, letting it down, 
and removiug the upper plate, 1 observed the divergence of 
the gold leaves, and noted it in decimals of an inch, tt$ in. 
the experiments of the 1st part . In these operations, the 
end of the small piles, which rested on the pillar commu- 
nicating wjth the ground, was thereby neutral ; and the. 
whole, electric difference between its extremities was express- 
ed, with tee proper sign, by the electroscope of the conden* 

** Slrfbavy’s Bakerian Lecture , Pb. Trans. 1807, Part I, p. &: at 
Journal, vol XIX, p. SO. 

R 9 «er# 
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ser. The first experiment on each association of metals 
vras made with the papers loose between the groups, in or- 
der to observe afterward the differences resulting from the 
pasting them on one or the other of the metals, ' 

Exp, 22, With 20 groups zinc and silver , separated by 

loose pieces of paper . 

Sitter side on the pillar , zinc side applied to the cdnth 

pos» 0*35. 

Zinc side silver side • • • * neg* 0*35. 

The difference between the extremities being commonly 
equal, with only opposite sigtis, when these extremities arc 
in turn applied to the condenser, 1 shall suppress the sign 
when the quantity only of the difference will be the object of 
consideration. 

Exp. 23. Exp, 23. This will give the first proof of the advantage 

of pasting the paper on the metal which becomes negative 
in contact with the other; this being the case of silver in 
the above pile. 

20 groups zinc and silver separated by loose paper* • * *0*35 

20 groujps paper pasted on the silver • • the gold 

leaf struck the side . 

, , Zinc and silver (or copper) are, as yet, the metals which, 
being associated, differ the most in their electric states, and 
for this reason they are commonly Used in the pile ; but in 
order to ascertain whether the advantage manifested by the 
above experiment, of pasting the paper on the metal which 
becomes negative in each group, was general, or only a cir- 
cumstance attached to silver and zinc, I thought of em- 
ploying some metal, which became negative with zinc, but 
positive with silver ; I found pewter such an intermediate 
metal, from the following experiment. 

Exp. 24. Exp. 24. With two piles, each of 20 groups, the first 

Pewter neg. zinc van\ pewter , the second pewter and silver *, the groups 
with silll’r!*°^ ae parat ed by loose pieces of paper ; each pile beiug alter* 
, iiately placed iu communication with the ground by one 

side, while the other cpmunmicated with the condenser ; 

* * » - . 

” * J 1st pile 




Exp. ft. 
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i f nil* 5 zlwc 8 ^ e a PP^ ef l to the condenser • • • • pos, 0*10 
* P l pewter side i.*.. wcg. o* ! 0 

2<3 pile I P €Wtor 9 *de applied to the condenser • • pos, 0*20 
* £ li/ver >ide« » * • • * • .»•••«•• neg , 0*25 

This experiment first affords a new proof, that negative These qualities 
i .. . . , , A , . not inheient In 

and positive are no qualities attached to certain metals , since cer tain metals. 

Imo.pewter is negative in its connexion with zinc , and post • 

fiv<? when connected with silver. It is only an accidental 
circumstance, that there is as yet no known substance with 
which zinc becomes negative , and none with which silver 
(or copper) becomes positive; and they have in themselves 
no tendency to either of these states, acijuiring them, and 
that inversely, by particular circumstances, as will be seen 
hereafter. 

With respect to my present purpose, this experiment hav- 
ing shown uie in pewter a metal proper for the trials con- 
cerning tl»s- pasting of the papers , I made the following ex- 
periments. 

Exp. 25. With 3 piles, each of 20 groups zinc and Exp. 25 
pewter . 

1. The paper pasted on zinc »•••;••• almost no effect* 

loose between the groups • • • 0*1 

3. •••••••• pasted on pewter 0*5 

Exp, 2 G, With 3 piles, each of 20 groups pewter and 
silver . 

1. The paper pasted on pewter 0*05 

2. •••••••• loose between the groups •••••••••• 0*2 

pasted on silver 0*4 

Though there U not so much increase of effect in the last, shows, that the 
as in the two preceding experiments, it shows still the same cwmuering 

. . 1 , » . 1 ~ allowance 

general circumstance, that there is some advantage, for in- MioiiMbe fixed 
creasing the transmission of the individual effects of each to the negative 
group of metal to the extremities of the pile, in fixing the 
noutnctallic conducting substance , on the outside of each 
group* upon the metal which becomes negative in its con- 
nexion with the other; a circumstance which led me soon to 
farther steps : for these experiments presented me first the Hintofaspon- 
prospcct of a spontaneous , as well as lasting electric machine , wneowej^tnc 

the machin ^ 
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tb$ powerof which coui4*be increasedby ^greater junpiber 
of groups. * 

Dutch gilt pa-: , It would, have been too expensive to proceed in that^t- 
pcr ' tempt, with silver plates, and I was going to undertake it 

wjith copper plates, pasting the paper over them, when , for- 
tunately I thought of a paper, called Dutch giltpaper, on 
which a kind of copper is ready laid. At first I did r.otfind 
the paper of that sort which is plain, but having tried thut 
which is flowered, and finding' much effect, I made the fol- 
lowing experiment. 

Exp,. 87. File J Exp. 27 . I cut 76 pieces of this paper to the sue of my 

tna h ^ncI Per z ^ ne pl a tes, rd inch diameter, and having formed a pile of 
76 groups, with only the sane plates^eoamted by the pieces 
ofthis paper, the copper side of all of tin r» turned the same 
t^ay, I found more elertric effects at its extremities, than with 
the former pile of the same number of groups of zinc , silver , 
•ud wet doth. 

Thh* experiment increased iny hope of obtaining a natural 
electric machine , not indeed of a great power, but new in 
experimental philosophy, and which might lead to some 
further discovery ; but unluckily for speed, being sedentary 
at Windsor, I was not yet informed that, by a mode of ren- 
dering zinc ductile, thin plates could be obtained of it, 
which woold answer my purpose, since in this use, calcina- 
Ttn ned iron tioo was not to be apprehended. Wishing however to pro- 

plates & Dutch ceed someway in this attempt, and having found, by trial 
X P a P tT ? w j||j m y condenser, that tinned iron plates had sensibly the 
same effect as pewter plates, I procured as many plates of 
the former, 1*6 inch diameter, as would till up the two co- 
lumns of my frame, separated as above by pieces of flowered 
Dutch gilt paper. There were 400 in each column, thus 
composing a pile of 800 groups. 

Exp. 88. This * Exp. 28. The first object I shall mention of this expert- 
ly * A ^^ ctric niejQt strongly corroborates the former conclusions concern- 
bat !To chemi- tQ g the mode 0/ action of the Galvanic pile . f l hough this 
cal effects. pile had,, at 4$ extremities, greater electric effects, than ! 

hav^eyer seen at those of any pile producing the 1 strongest 
chpjtjhial effects in the glafs tubes with neater; yet these 
tufas being applied, there was not the leaft appearance of 
atudi effects. 


But 
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But at the same time a new scetfo Was opened to iny view. Hint of * mt* 
This natural electric machine soon .gave me ‘reason to hope, insiruafeiit. 
tfcl&tit might become anew and very essential meteorological 
instrument* Having no motive to dismount it, l left it a The pile left a 
lopg time iu the same state, observing the e lectrofctyesiUtid ume> 

the following are the general phenomena which they offered 
tome* " 

1. The quantity <of electric fluid put in motion by this jje goldjiaf^ 
pile was too great for the gold leuves to remain with a simple meter cor.tinu- 
< ttvergence ; oive of them struck the tin foil on its side, then striking, 
fell, and J l rude again ; which effect became the object of , 
observation. 

2. At time*, these strikings were at both extremities of «onje^«^ es at 
the pile, alternately. When the gold loaf struck on one side, temately, 

it placed this extremity for an instant in communication with 
the ground ; the gold leaf fell, but this communication with 
the ground increased the opposite electric state at the other 
extremity, where one of the gold leaves struck and fell ; and 
this continued by turns. 

3. At other times the strikings wereonly on one side, and sometime* at 
continued perhaps one day or two: then that state changed, one onl y> 
and the sinkings were at the other side. * 

4. At which ever side the sinkings were going on, there differing in fre- 
was a great difference in their frequency : sometimes the 9 uenc F» 
gold leaf seemed to beat seconds ; while at other times it 

struck but once in a minute, or a longer time. 

5. When the frequency of the strikings was upon the which increis- 
whole nearly equal many consecutive days, it increased sue- initio mofn- 
cessively from the morning till some time in the afternoon, 

and then went on diminishing till night. 

6* Sometimes I connected one side of the pile with the One end of the 
ground , by a metallic rod, which made the gold leaves foil pi ^ c t ° h r ^ iecUd 
on this, and increased the frequency of the strikings on the ground* 
opposite side ; but this increase was neither always the same, 
jior equal in the same time, when the communication with 
ground was changed from oneside to thq other, 

7. Tl>« beginning of my observations of this kind was in Strikings more 
the winter of 1909 ; and in this season the strikings were ia 

upon, the whole very frequent ; but as the spring advanced, 
and perhaps as vegetation increased on the ground, 4 there *#.>' 


was 
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w*AVgradnal diminution in thejriot'ron of ihe electro/ coper, 
atida change in the effects on the pile from the'comnmniya- 
tion of its extremities with the ground. 

Unconnected Lastly* These changes could not be attributed td 

ynoisture* or those of either heat or moisture , at least in my room, and aa 
density of the influencing directly the pile; for the room remained nearly 
atmosphere. ^ an ^q U ^| temperature, and there were Kit small changes 
ID my hygrometer. I also frequently oKerved the barome- 
ter, and found no connexion between its variations and these 
great changes in the striking s of the gold loaves. 

Owing to elcc- From the whole together of these observations, I could 
tricity. attribute the variations in the electric phenomena of the 

pile only to changes in the electric state of the ambient air ; 
oy those in the effects of the communication with the ground , 
to' changeable differences between the electric stale of the lat- 
ter and that of the air; an object on which we owe to Sig. 
Volta showed, Volta a great and fundamental truth. This justly cele- 
that the air brated experimental philosopher has made it evident, that 
elect* ic fluid, oir possesses the electric fluid as well as all the bodies which 
it surrounds ; and on this principle he has founded the only 
real explanation of the electric ? notions ot tree bodies, such 
as the pairs of balls and the gold leaves of our electroscopes. 
The electric fluid tends to an equilibrium among all bodies, 
including the air, and there is a mutual attraction between 
it and all of them, weak with conductors, but strong with 
Standards of nonconductors, among which i s^ir. The proportional quan- 
plus & minus, tity of electric fluid , which is actually possessed by air , is the 
standard of plus and minus in the elect rofeopes ; and the pro- 
portional quantity of this fluid, which is actuality possessed 
by the ground , is the standard of plus and minus c oncerning 
the differences in the electric state of insulated bodies com- 
pared with its own : these standards are sometimes similar, 
but they are often different. I shall not enlarge here on this 
beautiful theory, which I have fully explained in my works, 
and demonstrated by direct experiments*; but applying it 
Jfflfeet on the to the pile, the immediate effects of the ambient air must 
j»Ie. ^e, fa gjy e gome electric fluid to its negative side, which has 

proportionally less than itself, and to take some from the 


■v a Wes svr la Mttfyrplogie, published in London by 
JW4 176 f. 
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positive ride, which has more ; and as this influence must 
change according to the changes in the electric state of the 
ntr^the modifications of the electroscopes at the extremities 
of the pile fnay lead to unfold the latter, but not without 
farther discoveries. 

1 was stopped in the progress of these researches by an in- Difficulties* 
ci dent, which has occasioned me much labour, and still re* 
tards thorn. This new pile is certainly in itself a meteorolo- 
gical instrument of great importance, as may be already 
judged, and shall be farther explained in the following pa- 
j>erf but in the state above described it was not fit for regu- 
lar observations, and till the present moment* I have not 
yet surmounted all the difficulties : I foresaw them, and it 
was the reason why I wished, that the beginning of this 
new career should be soon known to experimental philoso- 
phers through the Phil, Transactions ; in order that it might 
be followed by others, and probably with more success 
than by myself ; but I am reduced to give the history of my 
own progress. 

From what has been above explained, the sinkings of the Thegnld leaves 
gold leaves in the electroscopes were become the object of at laat 8luck * 
observation: for this purpose therefore they ought to have 
regularly continued; however, after one of the gold lcavcs 9 
at either side, hud alternately struck and fallen for some 
time, it at lust stuck to the tin foil. The side therefore, to 
which this happened, was placed in permanent communica- 
tion with the ground, which made the sinkings to begin at 
the opposite side; but there also the gold leaf stuck. These 
adhesions continued, till, by a stroke on the top of the elec- 
troscope, the gold leaf fell ; the oscillations were then re- 
newed, but again stopped in the same manner. I tried va~ Attempts to 
nous methods for preventing this adhesion, especially by l>ieTclltthis * 
substituting for the tin foil, which has a rough surface, po- 
lished laminae of many sorts and forms, keeping them even 
at some distance from the glass, which might contribute to 
this effect; but all was to no purpose, still the gold leaf 
would stick • This was a great disappointment, and the 
only method I could devise was, to increase the poweir'of a 


• Twd years have elapsed since 1 communicated to the Royal Society 
the experiments and Observations which arc here my object. 
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pile* till it could move small metallic balls, in hope that 
these would not stick. 

Increase of the Two ways presented themselves to my mind for this in- 
power of the 0 f power ln a pile ; oue by ufing plates of a larger 

size, the other by increasing the number of the groups. The 
first methpd.would hove been cumbersome: but, for ares* 
son which l shall explain, I did not expect, that it would 
have the desired effect. However, even for the verification 
of my conjecture, I made the following experiment. 
r*p. 20 . Exp. 29. 1 procured 10 tinned iron plates 4 inches square ; 

eaud ^ ethers round, of only 0*5* inch diameter: and I took 10 
sue. of my plates of 1*6 inch diameter. I cut pieces of Dutch 

gilt paper , the size of each of them, and compared their 
respective effects on my condenser. The result was be- 
yond my expectation ; I had only conjectured, that the in* 
crease of size would not increase the divergence of the 
gold leaves ; now this was not only verified, but the largest 
plates produced the smallest effect. However, this unex- 
pected difference probably proceeded from some acciden- 
tal cause, which I had no time to investigate, and 1 consi- 
dered this experiment, which 1 have often repeated under 
various forms, only as ascertaining the following proposition : 
Sise Indifferent that for the electric motions , considered solely with respect 
vrith respect to to the quantity of divergence in the electroscope , the size of 
buTthe^fre- the plates is indifferent; though, for the frequency of the 
qoency of the striking $ of the little pendula, and the intensity of the ef- 
ci«awe^ith ^ ects w h* n the extiemities of the pile are connected togc- 
jthe size. thfcr, with the same number of groups^ these effects increase 
with the size of the plates . Thu distinction, to which I 
shall return in die following paper, constitutes a part of the 
theory, which, as it made me foresee the result of the above 
experiment, I shall now explain. 

Volta’s con* 1 ala indebted for the ground of this theory to Sig. 
denser does Volta; who, when in 1782 he showed me, at Paris, bis then 
shghtdevia- ' new-invented admirable condenser, explained to me, that it 
*um«. of *iec- cou^ldj not serve to manifest minute degrees of deiiation 
boawJ 1 from the electric standard , when belonging to small bodies 
but Only to bodies of such an extent or nature^ that the 
application of the condenser (by this taking its shate of that 
deviation) does not seusibly lessen it* As an example of 

the 
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the#^ejam* he gave me tbe atmosphere; *mid with respect 
to the nature of bodies, he took , a Leyden* vial discharged 
without a continued contact, the residuum of which, f«g}ui 
Ita rmture, may atiect a moderate sUed condenser with^at 
being -much lessened : and to show ine the necessity of this 
condition, he made use of the following aaajogy* When Explained by 
a pteee bf ground, by being swampy, indicates some stag- ar . iaio sy> 
nant water, if a well be dug there, the water will not fill it 
up to tbe level of the stratum of earth whence it proceeds, 

unless this stratum be of such an extent* that the quantity 
of water which gathers iu the well has no seusible propor- 
tion with that contained in the stratum; so that the sub- 
traction of this quantity cannot affcet the let el at which the 
wafer stands in the stratum^ We have also an example of and by the 

this case in the subject of electricity: when an insulated common cItc * 
J J troscopc, 

electrified body is small, we cannot know its real degree of 

electrification by upplying a common electroscope ; because 
this, sharing the deviation of the state of the body from the 
electric standard , lessens it too much for expressing what it 
was before that application. 

I shall use the former of these examples in explaining Theory ex* 
my theory concerning the difference of effects of the size V lainecl * 
of the plates , and the number of tbe groups , according to 
the use of the pile; and this e xplanation will chiefly con- 
sist in fixing the points of analogy between the two ob- 
jects. 

1. I compare the number of groups in the pile to the 
elevation of a stratum whence water issues into a well. 

2. The tize of the plates , to the extent of this stratum « 

^. The degree of divergence in the electroscopes at the 

extremities of the pile to the level which the water can at- 
tain in the well without overflowing. 

These first analogies are sufficient to explain the fiise'of Last expert- 
the last experiment. When we attend to what is directly 
expressed by our electroscopes, we certainly do not expect, 
that this instrument shall indicate the quantity of electric 
fluid possessed by the bodies to which it is applied; for 
this would require also to measure their surface; we ex- 
pect only to know the comparative density of thce/erfric fluid 
among bodies, or its power to produce certain degrees of 
.. divergence \ 
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divergence in the electroscope wdktt«e*. Such therefore ore 
the indications of the electroscopes at the extremities of the 
^fte: they express certma degrccs o $ density of * the electric 
fluid on them, which are the same whatever be the area of 
the plates; these degrees depending only on the number of 
the groa^i^ because each group contributes to increase the 
density of the fluid on one of the extremities by lessening 
it on the other. Thus it is that the divergence* both in 
plus and minus, of the electroscopes, at the extremities 
of the pile, is proportional only to thfe number of groups ; 
in the same manner that the height at which water stands 


Reasons for 
toying, elec- 

tUfeCOpC. 


Ifygmscepes 
and hygrome 
ten. 


* I shall take this opportunity of explaining why I use the word 
electroscope, and not that of electrometer 5 it is because there 1* no in- 
strument entitled to the latter denomination, at least admitted among 
experimental .philosophers, indeed, of our instruments serving to 
measure the degrees of intensity of physical causes,*! know none 
absolute, except hygrometers, such as haye been constructed by Mr. de 
Sails pure ami myself; for though these instruments are made of diffe- 
rent substances, and differ in some other respects, we have obtained 
ill both an absolute zero, and absolute maxima in determined cases, 
as well as determined degrees of intensity, of tbeir object, namely mots - 
lure : all the other instruments intended for the same purpose, to my 
knowledge, arc only hygroscopes, indicating variations 111 moisture , with- 
out determined points, or degrees common to them. Thus no kind of 
physical instrument has yet obtained the conditions of an absolute mea- 
sure, but tbe above hygrometers, to little* thought of by experimental 
philosophers, though very important in meteorology. The thermometer 
has obtained two Jixed degrees of heat, and determined divisions of the 
interval between them, by which means experimental philosophers 
understand one another when they indicate certain degrees of heal. 
I have also constructed an electrometer, which possesses the same con- 
ditions with respect to degrees of electrification, which is described in 
my work, Jdves sur la MdUorologie ; but not having been attended to by 
experimental philosophers, l have not been induced to follow the ex- 
tension of this measure down to the minute degrees of intensify indi- 
cated by the gold leaf electroscope, as I could not expect that it should 
he more' noticed: therefore admirable as is this inst rumen t for its sensi- 
bility> it affords us no comparable measure. In this imperfect state, how- 
there is, in every electroscope, a property which belongs to no other 
measure, namely, a natural and absolute standard of plus and minus, 
*yhich is cons '.ant, as to its general determination, and is- the actual elec- 
tric state of the ambient air, or the ground ; though variable as to the 
absolute quantity, as are these electric States; which dift'erenee will 
|>e one Of the objects of this paper. • •„ 

ill 
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in a Is fjrnpbrtional only to th tdeodtion of the stratum 
whence it proceeds; / f *' 

4. Bat when, in order to produce a current of watery Theory i 
pipe is placed, or a trench is cut, on the side of a welVbe^ pl* me ** 
low the level at which the water stood in it, the current will 

be greater and more permanent, in proportion extent 
of the stratum, of the same elevation, whence the water pro- 

evcdsj mid also, when the diveigence of the little penduln 

of the electroscope exceeds the extent that it can have with- 
out one of them striking the side, then falling by a momen- 
tary contact with the tin foil, which communicates withthe 
{pound, it will sooner rise and strike again, with the same 
number “ of groups , in proportion to the she of the plates ; 
which last circumstance increases also the current of electric 
fluid circulating in a pile , the extremities of which are con- 
nected together by a conductor. 

5. The water of all springs has the same source, namely, 
the rain water percolating through the ground, and retained 
on some impervious stratum , either argillaceous or stony. 

If tliife water do not find in its way any substance, with which 
it con combine, it comes out as it had fallen on the ground: 
but if in its course it combines with any substance, it may 
come out with certain chemical properties, different accord- 
ing to the substances which have combined with it. The 
case is the same with respect to the electric fluid , which per- 
vades the pi/e ; its source is no other than the electric fiuid 
diffused over all terrestrial bodies, therefore over the pile 
itself. However we should be ignorant of the constant ex- 
istence of this find over us and around us, were it not that, 
by artificial or 4 natural operations, its density may be either 
increased or diminished on insulated bodies : this is the only 
circumstance which makes it appear, and that by the elec- 
troscope alone; for as long as thU fluid remains in a state of 
equal diffusion over all bodies, it is manifested by no effect 
hitherto discovered;* The frictioti bettteeh two bodies dis- 
turbs that equilibrium , in a manner which I shall show in a 
future paper on the Analysis of the Electric machine . Blit 
in the pile , which is my present object, it is by a'property of 
its composition* tlwit the equilibrium of the electric fuid is 
disturbed, whence proceed either the motions of the electro r 

fcopeSf 
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of a circiilatim of* the flwid through the ptfc? when 
the extremities of the latter are connected together by a 
.Naur; m the ? (k§t ’oftht^cksest, tflheeliciric 
fluid* itt rtscourse, rofcetewith no substance thatVhurigesifs 
state ; 4ie is the case in Urptle composed df tinned iron, or tine 
plates, -separated by Dutch 'gift paperiweave Indeedin- 
formed by the electroscopes of its accumulation on one extre- 
mity of the pile, and its deficiency on the- 1 other however, 
neither chemical effects in the circuit , nor the shock, are pro-* 
dueed ; because the fluid remains unaltered: but wheh it 
pervades a pile, wherein, by a liquid being placed betweenT 
the two metals, there ie calcination of one or both of the lat- 
ter, new effects appear : if the liquid be pore water, chemical 
effects are produced in the circuit, but there 13 KO i/iOt'/C ; 
if ii be an acid , both effects aie produced. 

This theory These experiments, especially on the different effects* of 
Roy b st'. e in C ^ member oS the groups, and of the she of the plates, with 
May, 1808 V the above theory on the cause oFtheir different effects, were 
contained in my paper delivered to the Royal Society the 
30th. of May, 1808, about one month before Mr. J. G. 
Children executed in presence of Mr. Davy and Mr. Allen 
the grand experiment of the same kind related in part f 
of the PL Trans . for 1809*, by which the theory which I 
had* already announced, was confirmed. 

Questions on But here two questions arise, which go deeper into the 
■f^on°of the m0 ^ € °f action of tht! Galvanic pile, and they are these : 1. 

pile. Of what nature is the modification produced in the electric 


The nature of 
the electric 
fluid answers 
the first. 


Jluid y when it pervades a pile wherein the calcination of 
some metal is going on ? 2. What is the cause of the mo*< 

tion of this Jluid in the pile, whether producing, or not p*o*^» 
ducing the shock ami chemical effects in the circuit? 

The solution of the former of these questions, which leads,; 
to that of the latter, deponds on the nature of the e&#j$ic 
Jluid; a subject much too long to be treated here; butitl# 
fully dteUiiled in both the works 1 have already referred tof?; 

I sh&U therefore hereconfipe myself to the conclusions con* 
in these works, at* deduced from uniuterr upted s^oetf^ 


* ^ Journal, Vpl, XXIV, p 150. 1 ? , J '*’* 
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of experiments, of wlpch I^halt Only <M*cjibe tlie part ne- 
cessary toe my subject. . - , * , , 

None of the phenomena observed in our common eteciifgr None of its 
cal experiments, namely, the charge and di/iknrg* of the 
Ley<kn lint, the electric motions , the effects of the electro- ed before Vwi 
pkorus and of the condenser, had been really explained, till u * 
the, inventor of the last two instruments, trig. Volta, had 
formed his theory on the electric influences, which threw the 
first true light on the modiiications of the electric fluid ; and 
which, in the course of various experiments i made to fol- 
low it, through all the electric phenomena, gave rise to the 
system on the nature of the electric fluid , which 1 shall here 
briefly state, 

, This fluid) far from being a simple substance, is an asto- Nature of ti* 
wishing compound : and first, in its state which may be called clecl,ic 9utd ’ 
natural \ that, 1 mean, in which it is diffused over all bodies, 
it is found composed of two main parts, from which all the 
above mentioned phenomena arise. One of these two con- 
stituent ingredients of the electric fluid in this state is a sub- 
stance, which, by itself, is not expansible (as in steUm , also 
an expansible fluid , there is a substance' which is not expan- 
sible by itself, namely water ) ; this substance in the electric 
fluid 1 have called electric matter ; and its function, which I 
shall soon point out, is very distinct. The other ingredient 
is an excessively subtile fluid , which (as Jire in steam) unit- 
ing with the nonexpansible snbstance, produces the expansi* 
bility of the aggregate. In my French works I have called 
the*l alter fluide deferent ; but here 1 shall call it vector , a 
short word of the same import, signifying that it carries * 
along the electric matter (as, in steam, fire is the vector of 
water J* 

The c&ectric vector instantly pervades all bodies,' and 
carries tbe electriematter through conductors, but not through 
nonconductors , such as glass arid resinous substances : when 
a current of electric fluid arrives on one! side of a lamina of 
these substances, and its vector, in order to establish its own 
eiy tHUbriut* bcyowHt* pciVades the lamind, it deposites the 
electriematter on the surface of the latter, where it remains 
adherent, till a ^urretitvuf vector pervades the lamh *t in the 
opposite direction; 1 or it is tuken up slowly by the vector in 

the 
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the air (as icv steam, when jt pervades a glass lamina to 
establish its own equilibrium beyond it,, deposits the water 
on the side which receives the steam, where it returns, till it 
is carried away, either by fire coming from without* or by 
that spread in the air). 

I come to the peculiar function of the electric matter in 
the above indicated phenomena: it is the sole cause of elec* 
trie motions , resulting from a greater or less proportional 
quantity of it, than is possessed by the ambient air ; to 
which subject I shall return : the vector has no share iii these 
motions , but as the vehicle of the electric matter acting in 
their phenomena. (As, with respect to steam , it is only 

water that produces the hygroscopic phenomena, without 
any interference of fire , except as the vehicle of water.) 

By this system of a first composition of the electric fiuid, 

the phenomena, which I have introduced in the beginning, 

axe clearly explained in all their modifications, as I have 

The eTcetric abundantly proved by direct experiments in my works. 1 But 

&idiitir£na~ long a& the electric fluid remains in what I have called 
tural sratc .iro- ** J f j ’ * ' 

dii* • do <’he» its natural state, moving along conductors antr fixed on 
mical effects, nonconductors , it produces no chemical effect hitherto known.; 

What then does happen, when it produces these pheno- 
mena ? 

How these cf- t- If we atteud to this change, we shall observe ar circum- 
diwT'd re stance sine qua non f which is to contain some cause; it is, 
that the conductor , along which the electric fluid moves* 
must be interrupted . Now, when in this case the electric 
fiuid darts through the air, three new phenomena are ob- 
served, lucidity , heal , and a particular odour . This cannot 
but indicate the decomposition of some particles of the fyiid, 
occasioned by an excess of density, from which light, fire , 
and an odurate substance are diseugaged; as when steam (to 
which from the beginning I have compared by analogy this 
system on the nature of the electric fiuid J becomes too 
densest the actual temperature , some of its particles, being 
decomposed, emit, water and fire* 

These, new substances, light 9 fire, and an odoyate .sub- 
stance, thus manifested in the corn position of the electric 
fiuid , are neither the electric mattetr, nor the vector y them- 
selves, but must be contained in them, combined with some 
* other 
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prc#eot ^Jietofirfpa p^ercisiog their 
cbamtemtic 4$gect$&ca4e mast mmoft in* chemical com- 
pound jjffe# of /jfr* isluat; *^41** 

it actaop^tbe meri$owetir\ bat it dijnffe not, *&hen r cjto* 
bmed with other substances. Lucidity is iff* t^aract^rafcfe 
effect Of light; huHhw is uot lucid in phosphori^tili they 
are decomposing : and, also jario^ bodies, while decompos- 
ing,. eixMt tfd&r<ute substances, which in the\r compound state 
had Wflpr. Now, the light emitted by the electric fluid 
probably belongs to the vector, which has many ptoperiies 
of tb* foroiei ; but it is not lucid, therefoie light must J>e 
corttnued in it with so me oilier ingredient. The odorate 

substance appeals to belong to the electric matter , but this 
has no odour , theicfoic the fotmer must also be combined 
in it with 'Some othei substance. Lastly, the fire emitted 
umnot be inferred directly to either the vectoi or the dec * 
trie matter; but probuMy, (lining their common decomposi- 
tion , it is itself com post d of the light and igneous matter 
disengaged. That jhe is a compound t 1 $ a system which I FiPeaeom-* 
have also ticated With many experimental details in the P ound - * 
above mentioned woi ks. 

No natural philosopher, who ha*, applied to the study of No*hwg to 
any mam branch of teirestrial phenomena according to the 
rules cd analysis instituted by the immortal Bacon, Will n »*ure of the 
be repuLed by the idea of so many elements entering into electric fluid, 
the composition of the electric fluids tjiough hitherto almost 
excluded from the catalogue of chemical substances by a 
class olT i chemists, who confine their observations within their 
Mboiatoiies. When, with the view of ascending from some 
of the most common phenomena to general causes, we have 
followed this scrupulous anal) sis by a certain number of 
regular steps, we ate yef, in almost every branch, stopped 
for want of intelligible links, though m series of phenomena 
manifestly connected togethei by somjer common cause; as 
are for ^ittstatfce many phenomena manifested ttT our che- 
mical operations/ wKh sortie which we daily observe *in v the 
atmosphere* thud great laboratory of nature on out globe. 

The filling uf? dHStese festal by gratuitous hypotheses is 
only'protia&tm^ the attflSmd^nt of real kn^wlfedge. 

Let pot therefoie nttumf philosophers lose** sight of an This fopft&fe. 
,Vot*XXVI-~ Aucu 1810. 8 exportable 
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ANALYSES OP THE GALVAKtC PILE. 

exatortsible fluid, eopstarjtW associated with all terre^tjrJal 
ftnd with the aif that surrouncVtfjenij thus present 
itwT otw ctemicHl processes during ^hidijjome of its an- 
gredkntSf. dither engaged or dke^g^ea, might account 
really t for certain phenomena hitherto explained by mere 
word a. For, according to meteoroIqgic?a\ observations which 
I shall reUte in the following paper, it is by its decompose 
tions , alternating witli compositions , that the electric fluid 
operates in tartest* i«d phenomena. What werq< chemical 
theories befoie the dtcnical combinations of^re with other 
substances were discovered and attended to ! However, as 
long as thi*> fluid shall b** c*e*r- 'deied under the vague idea 
expressed by the modern woid caloiir, it will oot much for- 
ward the «cienc* of cV'm'stn . 

Aftei tj u< A "»* u»uik« ? I icturu to my subject, 

which will oO\e a* an e'am d.* u then application. When 
the transroasion of the ilnt'u fluid thiough interrupted 
conduc^o^ takes [/he e in a Uquidy the new phenomena of 
lucidity, Lett, and o h^r, aie «ot perceiwd ; but there can- 
not be an\ tuiiot, »b.*i the uhemital effects pioduced in the 
tir catty and the ih n \* proceed from the same decomposition 
of particles that takes place at interrupted conductors, 
which is visible only th.ocgh the air; lor no diemkal effect 
is produced m the wa' / of the gla^ tubes, wheu thg metal - 
hcibtre pa scs tin om 1 1 it v.untt rrnptcd* With respect to 
the shock, this condition is not immediately perceived in 
the discln ge of the l ey Va \ tat, because it is sudden, at- 
tended with a strong commotion, and not repeated till the 
vial is again charged • but with the pile, which soon lenewe, 
spontaneously, the eau^e of the shock, it has "been seen in 
ftjLp. 8, that this phenomenon i«* pioduced only at the 
approaching contact, and thus by an interruption ; since all 
sensation ceased, when I Jived the silver spoons on both ex-* 
t realities. 

These ( prelimin$ry deductions of facts were necessary for 
the t solution of the fust ot the questions above fct&tfd; 
namely : " Of what natur&\$ th& modification produced in 
u the electric fluid , wl en it pervades a pile yt herein the c#/- 
€t cination of some a trial is going on ?” a question, inti- 
mately'cOOnected with tins: How does it happexv that, 
* " with 

i 
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** with such a minute^quantity of electric fluid «et in mo- 
** tion'by the pile, the shock and chemical effects 'pro- 
ft duced, while ^£y require a very great quantity of the 

4< sa me fluid, when sgt in motion by any of tlfe other known 
M <jr(ectric,appafatuses Being arrived at the general fact 
stated, tfrdt these; effects are never produce# but bjr 
the decomposition of some particles of the electric fluids oe- 
CitiidoMxby an excess of density, in darting from one point 
of a couctfacfo?' to auothe.% the answer to the connected 
questions is obvious : the modification undergone by the elec- 
tric fluid in pervadiug this pile is such, that some of its 
particles are decomposed by a very small increase of den- 
sity, when a conductor is interrupted . We have an analogy 
of the gcptral case of more easy decomposition of compounds 
by previous modifications of the latter, in the processes of 

smelting ores, for obtaining metals or reguli from them; 
for an easy separation of the ingredient of the latter roust 
be prepared, b) substruction or addition of other ingredi- 
ents, and often by both. And as we see, that the calcina - For the shock 
tion by an acid is necessary to produce the shock , it is pro- 
bable, that the modification of the electric fluid in this case is electric fluid, 
the addition of some element . 

I come now to the second of the above questions: “What question. 
“ is thocfltrse of a motion of the electric fluid in the pile? 

“ efiher producing, or not producing, tho shock and che- 
*< mical effects in the circuit e" The first point to be con- 
sidered with respect to this question concerns the nature of 
the modifications reciprocally produced by sine a. id copper 
upon each other, when brought into contact. It is gene- 
rally said, that, in this case, zinc becomes positive , aud 
copper negative . But these expressions, according to what 
has been stated above, cannot relate to the expansive power 
of the electric fluid; for, between two bodies in mutual 
contact, such a power roust be in equilibrium; therefore 
these expressions must relate to density , such as I h^ve de- 
fined it. L^t us now attend to the experiments* 

These trials are usually made frith disks of zinc and cop- Contacts of 
per (or brass) having an insulating handle in their centre, zinc $ 
lik^th# plate of an electrophorus , and with the help of the 
corMdnser; thus, one of the disks being held on the hand, 
the Other is first laid upon it, then brought, by its insulating 

S 2 handle. 
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i*$* contact with the tonfanMif *, * It is ctomipimfy 
tfi*t the Utter must he /^%^whde U ht^on 
t£%<rtbe;; bttfthis, asstmihrffa^qp 
(tectw/frorutt changes the netCrtl of pheiioqaen^Ai^ 
B*ay tend into efrour* I shall therefore- fi**c rebkf tb* ex* 
^erionepu Vhufe ! have mo«H with di*Rs of thctfrqin^ls 
about 4 inodes diameter* fronP^hieh the differed* &et^4en 
these, effects will be seen. But I must premise* .that in 
tfeetMj^perimerits, the results are very various, Indifferent 
tn\\0 9 mth respect to the quantity of effect ; I shall thfcr** 
fotp relate first *uch experiment**** [ *et down in b Certain 
par$ of one day ; then mention the differences. * 

Tx\ . 00. Exp. I held the copper plate on tfiv*hund # and faid 

upon U tk£ pine plate, wft.ch i tomhe$ with my finger in 
tbf'v situation, and then earned to the condenser* after 20 
repetitions of there alternate contacts, the divergence, then 
poMiM, ol the gold kavts of the Utter, was about half an 
inch. 

Exp 01 Exp. 01. I made the same experiment without touching 

. the zinc plate: the gold leaves struck the sides. I repeated 

the same p»o toss with only 10 alternate contacts, and the 
same quantity of effect was produced as with. 20, when 
touching th< xini plate. 

dentist now mention, that at other times I have fhund 
ho d flerence of- ♦fft ct ft out either tonchim * or not touching 
the Swedish while 1} mg on iho cupper disk; and tfiqt at 
different times the quantity of effect m both operations waa 
smaller; a point to wh.« h 1 shell return, but the$£ first 
experiments prove directly, that when ziue is tin eommuili* 
catidto with copper, the forme* 4 takes from the latter some 
electric fluid, making other bodies, on |fs opposite side, 
shore Its excess Tims, after a ceitmo number <# repeti* 
tious of the olteinute contact*, when the ttprer plate of the 
condenser is Removed, the fluid uccu radiation ibe receiv- 
ing pfote is manifested by the ekctrosMipe; and instead of 
^«Ui^ increased the effect* by lefokfyg the the cap- 

^rr,v ihe ‘finger has somotppesfj'uvet* *mt cabinet, 

>tak*rri>ff f apart of the accumulated Jtuidn^k twdbty the 
'iwterse^penment, made ahjo at a ccrtuiit putt of oartfey* 
ftifacp* 32. I took the^anc disk on my band, 
the Moppet disk on it, I touched the before 
wtW w t«f 
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^ ‘ it til 1 1 Hte^^ji toe, .piien^i»atfi^yn 
ngV hi this* 5 reject, thuif, when zfoe wd , 
m'p^ef ^r^it^nitttmil^ edntaot^the former takes some efce/rf* 

|(S|pf frqi&/the latte}*, whijhV oiv its opposite side* it shares 
in^^atfc^^tK^ies : in life /first experiment it shared this 
fluid with the condenser, while the ground restored it to the 
eti$p*r disk; Urthe last, zinc , comma moating that acqnist- 
tiolfi to the ground) took more fluid? frdrn the teopper disk, 
whiehtuad^ condenser partake of its loss, . Tbis is the 
leading* thread with respect to the motion of the electric 
fluid iti the pile, and 1 shall follow it; but I must first speak 
more particularly of the Anomalies observed iu these expe- 
riuienisi, which are important. ■ , i 

'These J differences, sometime! Vert great, in the quantity Anomalies in 
of effect of the satne operations, surprised m« at firsts and d'ese^P®**- 
ifuspecting something amiss in the condenser , I .examined, it 
■closely, without finding any defect: then at other times, 
wij^otffc aOy.. change, 1 found the same effects.’’ At. k^t I . 
remarked that, commonly, the ..greatest Effects in the same 
day iyerein a pari of the morning, and the smallest towards 
*Abe*e*$nog; add that these effects differed alfo in intensity 
W different days. /Now this is what fliave said above of 
the spontaneous effects of the pi/e, which is composed of a 
succes/ion of the same biliary groups of meta/s ; and thus 
the cotoflm&pr, when applied to these experiments, is also a. 
meteorological instrument. And there is a remarkable eir- 
i cumstauce i^this respect ; that often at the sadx? moment 
there difference between the, ^effects ou thecon- 

ij^r^er ©fl the ©p posit e extremities tff a small pile; , but 

prev^Is/aud stother 
* tbat the^ ground, 

“ife irf the small pile conamum- 
possesses less § and i^ho tattor 


$uid thih ttiejimbient u^. But this will 
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nrig shown distinctly electric effects 

aeef :! b» ■ the conjunctidtt oi iviC;Mk<i l -ci>vpei : i ' $hlf > in 
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td theilr ^^agation friffti each? gfoup 
#n e ’ si<«ij^^r^5r tad ontheother positive/ ta feftciyS^g 

£xf> erpnents wfti show thte first steps,; 
extended through whole. ' . l "f • ‘ 

v ^’SSjjSf'SS. Upon a zinc disk, of tW stftfte ^e' ' as ,the 
Otbi^llUxed a piece of Dutcdgilt paper, thVi^opp^r sitls*. 
fiext to the sr*w; and the paper outride, held 
jpa&te all around. This association is to represent dntgrojup 
&tbepifc 9 considered fbr the present 0#|| on the e^Jftr 
side, With the paper, which,, in the pile, separates it front 
the lieXt gfQUp on this side, and more directly from the tine 
pldte of that group* Holding on my hand t\^zine side of 
the former group, I repented on its paper , with the insti- 
gated zinc disk, the alternate contacts with the condenser ; 
tad by T £0 repetitions a sensible negative divergence was 
produced in the electroscope of the latter- The same effect 
takes ptaee in the pile at the copper side of every group ; it 
Jakes* through the papef, some electric fluid from the zinc 
Of th£ next group; but as zinc must always possess more of 
this fluid than the copper * with which it is connected, the 
iwtcW 'that next group takes more from its own associated 
topper, which then, through the paper , takes more from 
the Ziht of the following group which effect goes,, on in* 
creasing, up to the end of the pile * ti this side. Tt shalt 
only; add to this experiment, that, as the property of a group 
Composed of zinc, copper, and paper on the latter, ds t& 
have this side negative, whatever be the metal with^wbicfb 
the above alternate contacts are performed, they produce 
the s amemegative effect on the condenser ,7 , < - ^ M Vl* 
fit odor to complete directly the first s^pi^ere/ih viOw^ 


Joes not direct* one gfoup as an example, it wdut&be desirable , 1 ■ 

iL h yieM» fhajiMy jriuerdir* a piece of paper min he jJbet side ofjffi* 


i duo yields * 
electric fittid to *“ 
Cite next group: 


tWpife iHtbat dire$ion,'U niroujti’tnanif 

'fieUfckoblftgttaric' next: 

■ -foot .bfejgn nbl* to oJMri&sMdp&et fo ' /■ 

. , ^ a-'CWto^sta^e jwbiclii^Wli.^^OTf';-' 
; peculiar to that quantity Of electric -jli&i'fet %£.'• 
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magjf* by; the ^op#r^ w pf*tb<? pik* .This tytffyp 5a very because the 
blow* comparedjftith the mo/fpn of uo external qtfetf&ty of flu^p^u^ 
ilecH^flpidL, of by thepil* » 

insulated bp4y t , jmskiye or nega/fa, aqob as ^f^onjy >ery sioW4 
lefcfj electroscope con* jumpered to ajp^p$? of 1# 
pii#, is iosi^otijr jjsomfcbtecl at the other extremity j^Jbut if 
is by ho means ihe tame with le^jxct tpthe electric Jluid&vX 
in moupn by the ptoperi) of the pife: when the electro* 
scopes diverge equally til its extuumties, having touched 
ode them, which makes the gold leaves foil lieie, and 
rite more on the opposite bide* it requite# a time* often 
veiy Jong } before the tame divergence is re^toied. This 2# 
the reason why f was obliged to fix 20 seconds for the du* 
ration of the contacts of my piles of 20 groups with the 
condenser* in order to be ccitam, that the maximum of effect 
was produced; it lequir*^ more or less time , according ei- 
ther to their nature, or to the extremity applied to the con* 
denser; but I found, tqat the slowest was produced in SO 
seconds, which made me fix that time. 

This will explain the tise above mentioned, that there is 
no sensible effect on the condenser by any number of, al- 
ternate contacts* of on insulated body with the paper 
laid on the zinc bide of one group ; and even, when the 
groups ate multiplied to inerease the effect, it required to 
make it beiisible, a prolongation of the contact on the little 
pile, in order to giv&ftW for the effect to be propagated; as 
seen by theTOlowing experiment, 
j&tp. 34. Made with a portion of ray pile of 10 groups Exp. 34. 
of HI inch diameter, successively tried by each of their 
extremities, the opposite one being placed on the movable 
pillar of my 'condenser, and the alternate contacts being 
made with a small insulated disk of the same dispfteter* 
h No mushes*' of alternate contacts, 'between either of 
thfc’dsAremitidk of the little pile and the condenser, produced 
arty sensible effect on the Jatter when rapidly made, or it* 
tho^on^^bey are exited between the tm naked disk#* 
the An&toppdr* ** , * 

f & 0ri*rite«at?n g the experiment, with the feme side tot the 
l^gthebing thefhpe of the contaet&^Mm copper 
*to% found, that by sosaeh corsets th^ 

** '* ’’ * electroscope 
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jrfpctrasdppiwa* affected wga ihttyii&k certain measurable . 

v & InMtrtnig the little ptle^ll^l ngrasible 
tb*8e cofttar® of 4 second* on t bo awe 4j|§, W H >«W ne» : ' 
o«wyyvti>.le]Bgthei**J»« time to 0 seconds l tat in qnfc'to 
produce on tlfe olebtCokope * posit#* effect equa|iik> tit*; 
«%ati«c of the I wot n&fce 40 r , 

contact*, pn account of tbt dissipation 0 / tfte ettdets on the 
«ondeil|er in each interval of tifrfe, Tbit experiment show* 
however sufficiently, that the zinc tide Of each yields, 
thrpugb the papeH |o the nest group, some of the eftctric 
* Jbik that- it take* from the copper with which ittw-ta^jei- 
nted. . e 0 '■ » 1 , • 1 f » * > 5 . 


BJMU*ot#ry s vtf8Jli$fcuiiw l ftom these experiments all tb»/«l *«en*«wy $«*»■ 
JdneipWof stpfai pce e s s u i-y for the molten of the fltWigMuiiitdn ,tbe 
$$ pile* end they an the following.— -I* Ih epibjimtey groups 

pil*. ttaftartoptete .tykes some electric fluid frpra»Hs,v$»?octsty 

fh*# copper; the latter; in myr new pile, being the coppered 
' Sktmol the ^Dutck-gtlt paper, 2. In each group also, sine 
dMgtnonicates, through the paper, some- oi its excess of 
JMlblajhe cupppr of .the next group on itttaide. t^v^^eb 
gt&gp Ugarn the copper takes, through the paper, fronptb|. 
sN*ft of the next group on its side, pome of the j0u*rfntat if; 
ho* flestito its associated zinc. The same effpgs taking 
place in every group, with the Beset on both sides, ofapgitfMj 
whole pile, these effects are suctesaiveljyidded to those thatr 
the res^ctivomeal growps-have alreat^tindergortyfhccord- 
iftgto their place; and thus the negative state gpgo.cn in- 


eneaMf from dtaaod tokhrothwofthc pi&,tow«d whaf 
i* called th f popper extremity; and the positive stntflftb ift. 
creasing tostykl the zinc extremity. ^ : 

The se e f jftt U may be represented by mupktrt; 4htagh, 
from the great variations in the quantity ^MHdfetfent time#* 
Snd tfie imperfection of the electroscopes, number* 
Attain undetwnuoed ; 1 sbaQ express them two pile pf-U 
A the Ameikik, fad 

^de* Th#fif»fotl«iwing seAt-u* represent ' 
Ur, ‘k4 « tdi^ iS tf W effects kfrojte merftiodd 
’ $ successive group ifops A to' 

S^mmutahces, tnethrefdifftgc 
Sf jufd figured. 
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lU'fh itiisiArttld pile, when the divergence of the elect*® 1 - Dtfferentusj** 
scope* is equal on both sides, positive at A, and negative at the P Je 
8/ ea»f «*eh su< ecssive group is the sum oi the e»m 

i ftspoddefit typnftrs of the above series, as expressed in the 
df tbefoWowftig Tables.— -When B is placed tn corpora* 
nlfcatiort with the ground, the losses of all the copperpA&btt 
being wired by the latter, all the acquwtha* of the ante 
plates aobsivt without diminution, which requites the qaanr 
tlty 10, to be added to each number of Table I, as ex pre s s , 
ed ttt'Table i I .—When A coromuoiAatee mtb the ground* 

Oil the* ocquintious of the zinc plates being camed4oto .the 
tttte#; the lasm of the eoppar plates remain uncompensated, 
and the Sfwtfe quantity, 10, is to be snbslracted from ell the 
numbers- of Table I, as expressed in Table-111. , * * 

* as ' * v 

t iITable I. W> Table II. Table IEL 

TUneom.uitkihtgr. A in cow. ntM tktf/rtotxS. 
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Now this-aynthesis of the pbti&£ fundamental experiments 
b the ffeal'tyct; as will be teen froA tlireot experiments ib 
the* following pa pei', of which I%hall givehere.only the ge* 
netfalresuUsl' ' ' * t ■' , *»•«' 

proved by ex- * .For these experiments' I use a horizontal ptfe, Which % 
penment. have Wiled column* with agold lea? elect roscope at each 
extremity; and I hdfce al$o a detached electrbS ( eope, wlvieh 
may be applied end observed at every point, of the coluntH. < 
The following are the observed ^henomeni.<N#-t, When die 
State of the ambient air is such, that in the iHstiktletl^eo- 
lunm , the divergence is equal at both extremities, the mid- 
dh point in its length is Zero, as represented in Table* % in 
Which, as well as in the two others, the terms are to* be bort*’ 
sideved only as equidistant points, whatever be the mwbet 
Of the groups* — 2. When B communicates with the ground* 
the first plate only at this extremity is zero, and the positive 
• gradually increasing towards A : the middle point is 

ptttsfof the same quantity (sensibly) us it was at A jti Ta- 
ble f^ atid the divergence plus is doubled at A ; a state re- 
presented in Table II. -^-3* When A communicates with the 
grdfindL, all the effects are reversed: the first plate only at 
A h zero, and the negative state is gradually increasing to* 
wards B: the middle point is now minus, of the same quan- 
tity (sensibly) as it was at B in the case of Table 1, and 
the quantity minus 13 doubled at B ; a state represented JbjT 
Table ill* I do dot know any theory on invisible causes, 
which more exactly follows the visible effects • , 

Phyiical cause >AVhat remains to be considered is the physical cause of 
these phenomena, all originating in this circumstance, that 
when zinc and copper are in mutual contact, zinc possesses 
mote electric fluid, and copper less, than in another situa- 
tion. I tf my first paper delivered to the Royal Society, I 
explained this effect by analogy with the phenomenon of 
fhe different capacities* of - bodies for the fluid^caase of heat ; 

having here entered into an explanation of the nature 
stf the U&titoi# fluid, I shill dories analogies from the sub- 


1,1 " - ,L - "• ' '* fc4 

Most dectrie of ‘ the Electric phenomena manifested; *kp«> 

tihtents ^lpetid on the distinction, which I haVC ^tabHsfeed, 
jS&ofui* tht fd&bric fluid '4 

Sr/ 1 ' j^krrtiohal quantity of eketrh matter afid its ^ tptinrfee 

’■ *' • & 4 ' . , J ’ ; powers : 
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power s depending on thh, quantity of vector* This distinc- 
tion ii* particulary in uni feted hy the changes* that happen 
along aq insulated coiidwtarJof^Gifa length, when an elec- 
trified body is placed at some distance from one of its ex- 
tremities. Jt is; known in general, 1 that the extremity, of such 
A conductor next tcLibe* electrified body acquires ati electric 
State contrary to that of the, body, w hile its opposite extra-' 
mity Has the same electric state as that body ; for instance* 
suppose the elect ri tied body to he positive ; it is commonly 
said, that the extremity of the conductor next to thfe body 
becomes negative, and the opposite extremity positive ; but 
these ate vague expressions, and as they give no real idea 
of the effects, they have occasioned the variety of systems, 
all unsatisfactory and therefore changing, hitherto made on 


na, 

T»* cause of obscurity on this object is the want of that Distinction be- 
distinction above mentioned, between the expensive power, pansivtTpowe* 
and thf density of the electric fluids, belonging to its nature, and density 
as expansible . Every fluid of this class, when confined necessarjr * 
within a certain space, has necessarily the same degree of 
expansive power in. every part of this space, since this ia at- 
tached to the very idea of expansibility ; but it is not the 
same with respect to density . For instance : a mass of air , Illustrated by 
confined in a certain space, has certainly, in all its parts,- { 1 g* t act,r * n 
the same degree of expansive power , whatever change may* 
happen in its partial density . If then a hot body be placed 
near one side of this mass of air , its density will diminish in 
this .part, and increase in the more remote: or if a piece of 
fe be brought oq one side of this qiass of air , itt density. 
will increase near the ice, and dimmish in the remote parts ; 
but the degree of expansive power of this confiued air will 
always be equal in all its parts at the same time, increasing 
or diminishing in the whole. 

Ttar case is. exactly the same with respect to the electric instanced m 
fluidm* nn< insulated conductor: an insulated positive body olsctifcuy. 
beiq g placed near one pa*t of the latter, this part receive^, 
some of the vector which forms around the positive body a 
^atmqsphere, as tlre;,/< 0 f body has ar&nndit anat- 
mospbeve &S < igneous fluid ; the dormer produces an ini 

o f th& expansive pow& of th e^ehetm 0td m this, 
fhnofthe conductor as tho hot body produces it «if thsfjjjte 
v * * neXt r 




ftttlto it. A ittgatiwMtf pf* 8 fe^atao ait effect abate- 
gous to a place of tee; fb,r a# ihJf^hfepHna part of the free 
fir* in the parte of the mascot riex£ f to it; so thewege* 
lice absorbs a part the eect<^ I tom the tlectm Jfatd 
0(0 th« wee rest- part of the conductor. Now, all these changes 
in ii\&degu$ of expatmu* pfrywr to both fluid* aie attended 
with inverse change* in their density* 

Thppnpwlby Jfohody will uoobtof tWebove statement* who has re- 
**p«rijncnt* the^xpeWmenis descnb^ in my woiks; and I may 

say,thlt every one of the gieat number of poisons, in whose 
presehre I have mkde thoe experiments, with the set of 
small electric instruments described in my Trattiilimentairg 
tut U Fkude Ehclta-gahaniqur, lias been convinced of 
important distinction between the density and expensive 
fewer of the electric fluid. It is not therefore for Want of 
{Httgress ih the science itself, that such variety of systems 
Jmbuste concerning the electric phenomena, it is tor uafclof at* 
tewtftotf in most experimental plntobopiius, by whom, though 
writing on electricity , my published experiments ar# never 
mentioned, not so much as to criticise them, or the** con* 
miswns. AtitOng the variety of th^e experiments, I have 
heftc^hosen those concerning the modifications which take 
$Aace oh a long insulated conductor ; and 1 come now to 
fba particulars, which will piove alt that I Is&xe stated 
$bove» 

Tfh^ee electroscope 9 are used in that series of experiments, 
<mC of which, a movable oue, consists of silver lamina* 4 us*^ 
ponded on small axes, in order to pievent their motion out 
of ihe lint of their divergence. Of the two other electro* 
Scopes, consisting of suJall pith balls suspended by silver 
wires, one is permanently connected with the extremity of 
the conductor farthest from the electrified body; the other, 
held up at the top of u high insulating pillar, is kept, by 
moans of a tbm wire, in constant communication with the 



tikfoable electroscope « the latter, though principally destined 
move gkrng the conductor, may be removed* froj$**very 
phioty fy a distance, in older to uy the notUte ^ 

it had kt tins pomr, which it dosatw^doar op 
Lastly in insulated brass disk t is \ ^eiednfied 
fiflipWipFg are the phenomena observed, 
Woliected what l Undertake to Homely, 

tliat 




tbaUb e diver gmcts bf ill ttihtfco&cdpes are produced by plus 
of Mthuts of electric mA^er 1 boty^conopai , &tivt*ly with *he 
standard* which is the oc^un/ pfoportional quantity of elec* 
t fie matter possesbed by the p mbient air; an object con** 
nested with thte pi oof of the fundamental proposition, that 
there is an absolute distinction between the density * and the 
expanshe power of the electric fluid. 

1. 'At the beginning of the experiments the movable eke - Phenomena* 
troscope is placed near thatnaxtremity of the conductor, to 
which the disk, after having received, a spark from a Ley- 
den vial, is to be approximated. At the approach of this 
positive body within a small distance, the silver lamina of 
this electroscope diverge as negative,'* some of their electric 
matter having receded to the remote parts of the system (by 
thin word I express the conductor and its associated electro* 
scopes]* and thus, though the expansive power of the else* 
trie fluid has equal h increased upon its whole extent, the 
two remote electroscopes* and in particular that which is 
connected with the silver lamina* diverge positively by a 
cert«mi v quantity. 

$. When the silver lamince are made to recede from the 
positive body along the conductor , their negative divergence 
gradually diminishes; \t ceases at a certain distance, and 
farther then this begins a positive divergence, which in** 
creases to a certain maximum; nevertheless the remote elec- 
troscopes, and in particular that which is in immediate Cbn- 
f flection with the laminae* remain positive to the saifie degree 
as at first* The effect, therefore, of withdrawing the famines 
bgs beeq to remove them out of the atmosphere of vector 
of* tb* popfiffcw My* which, by increasing the eppamvp 
power of theii electric fluid* had made a part of their elec* 
iri&jnatter to abandon them : and it is the electric matter 
nitired from theaptwior part of the system , which occasion* 
the positive divergence ui the remote electroscopes. 

movable electroscope is thus removed from 
th»qlt^osi^i^re of the positive fady* if any paitaf the sytr 
tkm«w touched with a jmall wiie held in the hand, the far 
paftsiv* p tower of it electric fluid is thus placed ,ip v eguiV 
brit&i hrftWthat of the ground; and the divergence -c^ses 
In fill tfiafetabwreopej, Which bhowMhat, in tW parts tfl 
th ^system ever which the atmosphere of the positive body 

does 
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does not extend, the equilibrium of proportional quantity bf 
electric matter hat. been aUo jlfoducted. If then the silver 
laminar, be moved toward tlrt? positive body , when they arrive 
within that 4 atmosphere they b^in to diverge as negative; 
and this divergence continuing to increase, 'it is greater 
when this electroscope arrives at the Cnd of the conductor* 
than it had been in the same place at the beginning of the 
expe.iment. However, the remote electroscope in commu- 
nication with this remains without divergence ; because ihfc 
small quantity of electric Matter newly withdrawn fiom the 
silver lamina is insensible upon the whole system* 

4. Wow will rome a proofs (among many others which 

may be found in my work ‘Of that the divergence in the elec- 
troscopes depends only on the proportional quantity of 
electric matter , or density of the fluid. If, in this state of 
the system, the silver lamina: be touched with a wiie held ui 
the hand; though this contact places them in communi- 
cation with the £ i omul, tlieir divergence continues the same : 
because their elect rtc jiuid, by the increase of tei tor pro- 
ceeding from the positive body , being in equilibrium of ex- 
pansive power with that of the guund , no electric matter 
can ascend to them from the latter, and '"they remain de- 
prived o{ it to the same degree. 

5. Lastly. II the pouft^e body be removed or discharger), 
the three electroscopes diverge us negative. By the contact of 
the system, during the influence of the positive body, which 
had increased the expansile power of the electric fluia over 
the whole, the quantity of electric matter , which had retired 
from its anterior putts, had passed into tte ground; and 
now*, when the influence of the positive body has ceased, 
this deficiency of effttric matter becomes common to the 
whole system. 

Fundamental Having now, by this ‘eries of experiments, demonstrated 
proportion, the fundamental proposition, that an equilibrium of exptm - 
sige power of the electric fluid may subsist, between two 
iogidated bodies lb mutual contact, with a difference in its 
or proportional quantity of electri# matter* t'Wxnb 
SI tny *y«tem of the electric states of zinc and copper » tibeu, 
jb&fpg insulated, they arc in mutual contact, which system 
^ founded on that proposition. * ' *— * * ' * 

of the fvl? ife evident, that the electric fluid must be ity equtlb* 

brkm 
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brium of fxpanflve. power on tfe% group composed of zinc electric states 

and sapper} therefore, . thedijfferfnre observed in their efec- ^ncTnd c^h 

trfo lt&es must proceed from a $irfferenc§ in , the density x of per in contact. 

the Muitf. Now,, the only hypothesis Ridded in my system 

to jthisigu mediate conclusion from fact is this:, that, during 

their ^jdmnex ion, popper has the property of acquiring* mors 

vector than zinc y from that diffused in the ambient air ; by 

which proportional increase of expansive power, the electric 

fluid pn copper is in equ'dibnnm with tha* on zinc> though 

with Jess density, or proportional quantity of electric matter . 

1 have shown also in the above mentioned works, by dedue- 
tiou from experiments, that, when this influence of bodies 
on each other, by plus or minus of vector , lu*s ceased by suf- 
ficient distance, each of them possesses instantly, by the ef- 
fect of the ambient medium, a quantity of vector , propor-' 
tional to its quantity of electric matter ; and thus it is, that 
the modi heat ions produced by zinc aud copper on each 
other, while associated, and their effects on bodies brought 
into contact with them on the out&ide of their groups du- 
ring their association, are converted into modifications of 
the quantity of the electric Jtuid itself. 

After having treated here the theoretical part of the sub- 
ject more fully than 1 had done (for brevity’s sake) in my 
first paper given to the Royal Society ; in order to be better 
Understood on this subject, very important in n at ural» phi- 
losophy; I return to the experiments concerning the analy- 
sis of the galvanic pile, to bring them here to the same point 
as they were at in that paper. 

Having founds by the experiment related at the end of Contrivance 
the first part of this analysis, that, by increasing the size ot * or employing 
the, plates , the divergence did not increase m the electros- ber of small 
copes, I considered the manner in which a great number of r iales * 
small .plates ^iUiight be used. 1 thought then of having 
a hale^ in the centre of small plates, in order to thread 
them, w&h silk inform of chaplets , alternating the plates 
with ^equasL pieces of jbutch-gilt-paper . Not having yet 
&w \mt4imed iron plates for these trials, I formed two such . 
chaplefs , each composed pf 140 groups, of 0’5 inch djame- 
ter, j»]Uji ip,, order to guard them against dust, l enclosed 
them in glass tubes: but I found, that, wheu the chaplets 
’ > * *- ' a *■- ** lay*. i . -~i - * 
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Ifty hlong the glass, the effect was diminished, and in order 
to prevent this defect, \ todl|< larger fixbes, with’ metallic 
mp* K %ou|h jrhkh, by screws, l kept the $apiel fixed 
in the axis or the tube; tfiese screws, befog* orl ibe putiide 
m the form of hookB, seirVed to link the ckoplefs together* 
JBacli of %he*e SfcftU instruments acted immediately on Q|e 
gold leaf Electroscope, apd, by boohing them together* 4h» 
efiefct was doubled* , \ 

I d^undgd at that time, on this Experiment, the plan of 
H^set^ing the power of the newfuistrument so as to produce 
the divergence of small metallic balls, especially by.ft$1n& 
ziwC^plates, which I knew could be procured* For 
t)»i* purpose, I thought of lessening the expense occasioned 
by the metallic caps for the glass tubes, by making much 
h>**ggr cfetpUts, and of Suspending these in the form of gar- 
lands, to the ceiling of the room, by silk strings, bringing 
oplft wired fyoro their opposite extremities to a proper place, 
where the. apparatus of the small metallic balls should 
stand. > 

Such is the point at which l had arrived the 30th of May, 
1808 ; and th» * object was much forwarded in u} paper un- 
the title of Tffc Rlenrir Column and JpriaJ JEiecIroscope f 
jjjdUvred to the Royal Society the ;tn of March, 1809; 

' but the Committee of Papon riot having ordej^fhd to be 
published in the Phil. Tran*., it will now *->pear m a more 
ndranoed" atate. The consequence of its not appearing at 
the time it should have done is, that my tlectric column 
has lost the merit of novelty; tor !»} ihe communica-* * 
bf the minutes ,*t the me* t ;ig> of the Society and 
' tfye Committee, it had at ti acted uttetiroti ; ai d the sight of 
*i$, Which i did not*Wtne, has made it sufficiently known 
io be "already im’dated. However, while Us connexion 
yitb %hi : analysis of the Galvar i< pile is not considered, 
its principal object is lost; and tvoi%.uver, till the sticking 
of -Hie Small metallic pendufa, when strifcing y waa prevented, 
.wfticliMt have 1 detained Imt lateb , it cou«d net b& ranked 
among mctcotolo^ical instruments. These particular* Will 
>be seep io my fglloWitig paper. * * ^ *i*f i 

4 Windsor* cfju»ef£&t& 
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II. 

On the Botryolite* or Crapes tone: by Count DuniN 
Borkowski*. 

This stone is only found in mass, and its external figure Bolryolite. 
is uniform. From this figure its name is derived. 

Its' colours are pale pearl £jray, yellowish white. Its character 

ashen gray, and Isabella v el low. All these colours alter- 
nate iu very thin laminae ; the deepest colour in general 
forming the outermost coat* 

Both externally and internally it is without lustre. 

Its fracture is with slender, divergent fibres. It becomes 
scaly. 

Sometimes it is translucid throughout, sometimes only at 
the edges. 

It is semihard, scratching glass only in a slight degree; 
and brittle. 

Its specific gravity is 3*000. 

Before tbe blowpipe it is fusible with ebullition. 

It contains boracic acid. Contains bor*- 

It is found accompanied with quartz, black schorl, car- c,c ac,d * 
bonate of limp, martial pyrites, and magnetic iron, in the W ^ cre 
mine of K.ienlie, near Arcnduhl, in Norway. 


III. 

An Analysts of several varieties of British and Foreign 
Salt ( Muriate of SodaJ, with a view to explain their 
ness for different economical purposes . Py William 
Henry, M. D. J\ R S. V. P , of the Lit. and Phil. So- 
ciety, and Physician to the Infirmary at Manchester. 

(Concluded from p. 20 6.J 


Sect. III. Account of the Methods of Analyzing the sene- 
ral Varieties of Muriate of Soda. 

Xhe method of analysis, which l adopted, in examining 
the several varieties of miniate of soda, was as follows. 

* 'Journal do Fliy«iquc, vul. LXlX, p. lay. 

Vol. XXVI. — A i a. 1810. T 
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ANALYSIS OF BRITISH AND FOREIGN SALT* 

When the salt was in a state of solution, a measured qua*n« 
t*ty was evaporated to dryness in a sand heat, Which was 
carefully regulated, to avoid the decomposition of the mu- 
tfiAte Of maguesiu, if any of that salt were present in the so- 
lution*. 

Each specimen of salt was reduced to a fine powder, and 
was dried, in the temperature of 180° of Fahrenheit, ditt- 
oing the space of two hours. This was clone in order that 
the different experiments might be made on precisely equal 
quantities of salt. 


-$} I* To separate the earthy Muriates* 

, x- • (A) On 1000 grains of the dried and pulverized salt, (ex- 

ocpaiation 3l f v> , , . 

calculation of eept m the case ot the foreign salts, when only 500 grains 

flu* earthy mu- four, ounce measures of aU'oliol were poured, of a 

specific gravity varying from 815 to 820, and at nearly u 
boiling temperature. To insure the access cf the fluid to 
every, part of the salt, they were ground together for some 
time in a mortar, and then transferred into a glass matrass, 
where they were digested for some hours, and frequently 
agitated. The alcohol was next separated by filtration, and 
the undissolved part was washed, as it lay on the tiltre, with 
4 ounce measures of fresh alcohol. 

(B.) The united washings were evaporated to drynessf, 
and to the dry mass a small portion of fresh alcohol was 
added, to separate the earthy muriates from a little common 
salt, which had been dissolved’ along with them. This se- 
cond solution might, however, still contain a minute por- 
tion of muriate of soda. It was therefore again evaporated, 
redissolved in hot water, and mixed with a solution of car- 
bonate of soda. By boiling for some minutes, the whole of 
the earths were precipitated, and after being well washed, 
were redissolved in muiiutic acid. This solution, being 


* Muriate of magnesia, according to Dr. ftfarcet, begins to part with 
■its acid at a temper it ure a few degrees abyve ’that of boiling water. 
This fact explain*, the observation of Mr. Kirwan, that too great a 
heat, employe d in the desiccation of -muriate of magnetic, decreases 
rantiderably its solubility in alcohol. (Kirwan on Mtu^wal Winters, 

+ in thb and all -dmiUr cases, the heat WM’*¥$K Cautiously regufa« 
ted toward*', the cl iw of the process. 

ovaporutea 
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evaporated to dryness, gave the weight of the earthy mu* 
'Hates, which hnd been extracted by alcohol*. 

(B. a.) Theory mass thus obtained might consist either 
of muriate of magnesia, or muriate of lime, or of both* 
An aliquot part, therefore, was dissolve^, separately, for the 
purpose of assaying it by the usual tests. Sometimes, as in 
the case of the earthy muriates procured from ska salt, inie- 
riate of magnesia alone was indicated, and any farther pro- 
cess was rendered unnecessary. Muriate of lime was in no 
instance found uncombined; but in the majority of cases 
(as in the earthy muriates obtained from Cheshire sa£|} was 
mixed with muriate of magnesia. 

(B. b.) To the solution of the two earthy muriates was 
added fully saturated carbonate of ammonia, which has the 
property of throwing down lime in combination with carbo- 
nic acid, but has no effect on the muriate of magnesia at or- 
dinary temperatures. The solution of the latter salt, along 
w ith that of the excess of carbonate of ammonia, was there- 
fore separated by filtration; and to the filtered liquor a so- 
lution of phosphate of soda was added, according to the 
formula of Dr. Wollastonf. 

(B. c.) By direct experiments I had learned, that 100 
grains of muriate of magnesia, when thus decomposed by 
carbonate of ammonia, conjoined with phosphate of soda, 
give 151 grains of insoluble arnmoniaco-magnesian phos- 
phate dried at about 90 ° of Fahrenheit. Hence it was easy, 
from the weight of the precipitate, to calculate how much 
of the Former salt was contained in the mixture of muriate 


#6 


* By the analysis of artificial mixtures of pure muriate of scxla With Full amount 
the earthy muriates in known quantities, I afterward found, that the of the earthy 
full amount of the eaithy muriates was not ascertained in this May of 111 a nates givt»n 
proceeding. The deficiency of the latter salts was about one sixth; t0 ° smal1, 
but as the ertour must nece^arily have been the same in all, it docs 
not affect the comparison of different varieties of salt, as to their pro- 
portion of this ingredient. If the numbers in the 5th column of the 
table (indicating the total earthy muriates) be increased in the propor- 
tion of six five, we shall then obtain the true quantities in each va- 
riety ofajdV 

t See Dr. Marcefs analysis of ‘the Brighton Chalybeate, published 
in the lasf edition of Sauadefs on Mineral AVatofs. 

T ft nf 
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of lime and muriate of magnesia. Thus, if 20 grains of a 
mixture of the two muriates yielded 15*1 of ammoniaecH* 
magnesian phosphate, it - is obvious, that -the mixture 
must have consisted of equal weights of muriate of lime 
and muriate of magnesia. 

(B. d.) The estimation of the proportion of muriate of 
Ume, in a mixture of this salt with muriate of magnesia, 
was sometimes performed in a different way. To a cold solu- 
tion of a known weight of the two salts, superoxalate of pot* 
ash was added ; and the precipitate was collected, washed, 
and'jppied at about l6o* Fahrenheit. Of this precipitate I 
had previously found, that ll6 grains are formed by the 
decomposition of 100 grains of dry muriate of lime. From 
the quantity of oxalate of lime it was easy, therefore, to in- 
fer that of the muriate, from the decomposition of which it 
resulted ; and this, subtracted from the weight of the two 
salts, gave the weight of the muriate of magnesia. 


II. Tq separate and estimate the earthy Sulphates . 
Separation (C.) The portion of salt, which had resisted the action of 
lion of the 4 " alcohol, was dissolved by long boiling in sixteen ounce mea- 
earthy shU $ures of distilled water, and the solution was filtered. On 
plute*. filtre a small quantity of undissolved matter generally 

remained, which was washed with hot water, till it 
ceased to have any action. The weight of the insoluble 
portiou was then ascertained. 

(C. a.) By this operation were dissolved, not only the mu- 
riate of soda, but all the other salts, insoluble in alcohol, 
which might be mingled with it. To the solution carbo- 
nate of soda was added ; and the liquid, which in most ca- 
ses gave, on this addition, an abundant precipitate, was 
boiled briskly for several minutes, in order that none of the 
earthy carbonates, which were separated, might, remain dis- 
solved by an excess of carbonic acid. 

.. (C. b.) The precipitated earths were allowed to subside, 
'kfid were well edulcorated with boiling water, the washings 
Wing added to the liquor first decanted from the precipitate. 

. Vt> the^e united liquids (after the addition of more muriatic 
ac:d than was required for saturation) muriate of barytes 
, was added, till it ceased to occasion any further precipitate; 

The 
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The sulphate of barytes was then washed sufficiently ; dried. Separation and 
ignited^ and its amount ascertained* iheeait^suV 

To the earthy carbonates ah excess of -sulphuric acid vras phatei. 
added 'in a platina dish, and the mixture was triturated, till 
all effervescence ceased. It was then evaporated to dryn6ss» 
calcined in a low red heat, and the weight of the earthy sul- 
phates was ascertained. 

(D. a.) The dry sulphates were washed with a small 
quantity of lukewarm water. In several instances, the loss 
of weight, thus sustained, was extremely trifling, nothing 
being dissolved but a very minute portion of sulph$|e of 
lime, of which earthy salt, solely, the residue was presumed 
to be composed. - 

{D. b.) But in other cases, a considerable loss of weight 


ensued; and in these, to the watery solution was added a 
mixture of equal parts of saturated solutions of carbonate 
of ammonia, and phosphate of soda. A precipitate more 
or less copious was produced, which was collected, dried at 
90 ° Fahrenheit, and weighed. 

(D. c.) By direct experiments I had determined, that 90 
grains of this precipitate result from the decomposition of 
100 grains of sulphate of magnesia, of such a degree of 
dryness, as to lose 44 grains out of 100, by exposure to a 
low red heat. Hence 100 grains of ammoniaco-magnesian 
phosphate indicate 111 grains of crystallized, or 62*2 of 
desiccated, sulphate of magnesia*. From the weight of the 
ammoniaco-magnesian phosphate, it was easy, therefore, to 
infer the proportion of sulphate of magnesia in any mixture 
of the two earthy sulphates. 

(D. d.) It was possible, however, that, in addition to the 
sulphates of lime and of magnesia, the quantity of which 
had been determined by the foregoing process, the speci- 
men of salt under examination might contain also an alka- 
line sulphate. To decide this point, it was necessary to 


* The assumption, that crystallized sulphate of magnesia contains tyr ri t* r of 
only 44 per cent of water, though it was correctly true with the sped- crystallization 
men on which 1 operated, is below the average ; which, 1 find from in sulphate of 
several experiments, is about one half the weight of the fcalt. Mr. ma S ne *' ia * 
Kjrwan states the water of crystallization to be 53*6 iu 100 grains 5 but 
thip* 1 tyliqre, a little exceeds the truth* 


compare 
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^eparajion and qoH>paire the amount of the acid, deductible from the weight 
the alr^suU ^e siilplmte of barytes (C. b.)> with that wt|i<jU ought to, 
(lutes. exist in the sulphate df Time and sulphite of magnesia, 
actually found by the experiment. But^ to<make this com* 
parison, some collateral experiments were previously neces- 
sary. 

(D. e.) By these experiments I found, that sulphate of 
lime prepared by double decomposition, then calcined in a 
low red heat,, and afterward dissolved in a large quantity of 
Boiling distilled water, yields, wheivpreeipitattd by a barytic 

salt, -trethe proportion of 175*9 grains of sulphate of barytes 

fronrlOO of the calcareous sulphate*. The same quantity 
of ignited sulphate of lime (~ l l 2S grains dried at l6o° 
Fahrenheit,) precipitated by superoxalate-of potash, gives 
J03'5 of oxalate of lime; or, precipitated by subcarbonate 
of potash at a boiling heat; 7 1*3 grains of carbonate of limef. 
One hundred grains of crystallised sulphate of magnesia 
(zz 5(5 desiccated; afford, when precipitated by muriate of 
barytes. 111 or 112 of the barytic sulphate. 

(E.) By a comparison of the abme propoitions with those 
obtained in the analyses of any specimen of common salt, 
we may learn, whether it contain other sulphates beside 
those with earthy bases. For example, if the precipitate 
(D.) consist of carbonate of lime only, ami bear to the sul- 
phate of barytes (C. b.) the proportion of 74 to 175, or very 
nearly so, we may infer, that no other sulphate is present, 
but that of lime. The same conclusion will follow, if, after 
having decomposed one half of the watery solution (C.) by 
muriate of barytes, and another half by potash, we find 

* This result corresponds, within a fraction of a grain, with one ob- 
tained ill a somewhat different way by Dr. Marcot j and very nearly 
with an experiment of my friend Mr. James Thomson, who found the 
barytic sulphate, precipitated from loo grains of sulphate of lime by 
nitrate of barytes, to weigh 173 grains. 

f Qa reversing this experiment, ! found that Jt>0 grains of carbohafe 
of lime, saturated with sulphuric acid, and calcined in a low red heat, '« 
afford 135 of sulphate of lime. A similar experiment of Mr. Thom* 
son gave I34 6 grains. Dr. Marcet, also, informs me, that from 93*55 
grains of pure marble he obtained 195*95 grains of sulphate of dime^ < 
proportions which exactly coincide with those of Mfr. ’f’homson, a ; ■ * 

. • s that'* 
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that the sulphate of barytes bears to the ox&late of Tune the Separation and 
proportion of 175*9 to 102*5. No# these proportions were, eirth^sul* 
as nearly as could be expected, obtained in the analysis of phates. 
Northwich salt; whence we may conclude, that the only 
sulphate, which it contains, is gypsum, or the sulphate of 
lime* 

It must be remembered, however, that the calcareous 
sulphate, contained in any variety of common salt, cannot' 
be in a state of complete desiccation, but would lose 22 
parts out of 100, by exposure to a red heat*. It becomes 

necessary^ therefore, either to increase, in tlic proportioSjt of 

5 to 4, our estimate of the sulphate of lime obtained by the 
foregoing rule, or, more simply, to assume, that 100 grains 
of sulphate of barytes indicate 73 grains of sulphate of 
lime, dried at iCo° Fahrenheit, zr 57 ignited. 

(F.) When sulphate of lime and sulphate of magnesia 
were both ascertained, anil other sulphates also might possi- 
bly be present, as in the varieties of salt from sea water, the 
calculation became a little more complicated. In this case, 
after determining the quantity of both sulphates, (by the pro- 
ct?sses D. &c.) I estimated how much sulphate of barytes 
they ought respectively to afford ; and then compared the 
estimated quantity with that which was actually obtained. 

The earthy carbonates, for example, precipitated from 1000 
grains of Lymington salt, which had previously been di- 
gested with alcohol, were converted into 31 grains of cal- 
cined sulphates, consisting of 19 grains of dry sulphate of 
magnesia, and 12 grains of dry sulphate of lime. Now 
from the magnesian sulphate 38 grains of sulphate of 
barytes should result; and from the sulphate of lime 21 
grains; the sum of which is 59. But the quantity actually 
obtained was 59*8. There is only, therefore, an excess of 
0*3 grain of the actual above the estimated quantity, a dif- 
ference much too.trivial to be admitted an indication of 
any sulphate with an alkaline base; and arising, prpba- 
Wy* from unavoidable errours ip the experiment, 

* This 1 find to be the loss sustained by 100 grains of artificial se- 
nnit*, dried at l6o°, and then ignited. The same quantity of crys- 
tallised native seWnitK t leMfWnf Dr. Marcel, loses 207 grains, by 
• feeing calcined in a strong red heat. 

(F. «.) 
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(F. a.) If in any mixture of salts, f^ee from , the earthy 
muriates; we are certain that no other sulphates exist beside 
those of lime and magnesia, their esti ra$l!fc,n becomes ex? 
tremely simple. Decompose two equal quantities of the 
salt in question, the one by muriate of barytes, the other 
by oxalate of potash. From the weight of the latter pre«? 
cipitate we may calculate the quantity of sulphate of lime. 
{Suppose, for example, the oxalate of lime (as was actually 
the case with the precipitate from 1000 grains of Lyming- 
ton salt,) to weigh 1 2 grains: these denote 15 of sulphate of 
lime, dried at l6’0° Fahrenheit; which quantity, if decoin- 
' posed, would give 20| of sulphate of barytes. The latter 

number (20£), subtracted from the weight of sulphate of 
barytes actually obtained (say Go), gives ,‘jy| grains for the 
suiphate of barytes resulting from the decomposition of the 
sulphate of magnesia. The quantity of the latter sail, it 
will be found, therefore, by applying the rule already given 
(D.e.), must be 35 giain£ 

(F. b.) The same objer. may be accomplished by decom- 
posing two equal quantities the ooe by oxalate of potash, 
the other by the compound solution (D. c.) From the 
weights of the precipitates it is easy to calculate, from how 
much of the calcareous and magnesian sulphates they have 
resulted. 

Separation of (G-) Vv Hen the salt left by alcohol was known to contain 
alkaline sui muriate of soda, and sulphate of -magnesia, but no sulphate 
phateg. of lime the presence of alkabne sulphates was investigated 

in the following manner. The salt was dissolved in water, 
and the solution was divided into two equal portions. To 
the one muriate of barytes was* added, aud to the other, the 
compound precipitant of carbonate of ammonia, and phos- 
phate. of f -da. If the sulphate of barytes, thus produced, 
bore to the anunoniaco-magnesian phosphate the proportion 
of 112 to 90, it was concluded, that no other sulphate had 
been decomposed, but that with base of magnesia. 

($«) At one time, I expected to have ascertained the quan- 
tity of sulphate of soda, in an artificial mixture of that salt, 
with sulphate of magnesia and muriate of soda, by the fol- 
lowing formula. To a solution of the three salts, heated to 
$ boiling temperature, I added subcarbppa^e of anpaibnia, * 
* which , 
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v'Vit’* <l* , ron.por:tft th£ sulphate of magnc^i only- I hnd 
then a solution containing muriate anti sulphate of soda, 
uith Sulphate oftfmmoma, and some' carbonate of ammo- 
nia. This soluKon was evaporated to dryness, and the mass 
was sufficiently heated to exjfel the ammoniacal salts* I 
found, however, that at tills temperature the sulphate of 
ammonia acted upon the muriate of soda, and produced an 
additional, and not inconsiderable quantity of sulphate of’ 
soda. 

Having determined, by the foregoing processes, the qiian* Impurities de* 

tity and .*«ucl of the earthy muriates, the amount of the in- 
soluble maUcr, and the proportion of sulphates, the weights mmiateof 
of all tlie r *° different impurities were added together; affd, sor4u * 
the sum b. ug deducted from the weight of the salt submit- 
ted toexp' riuienU the remainder w us assumed as the amount 
of the pure muriate of soda in the apecr ien mder exa >i- 
isation*. 

Though I purposely refrain from giving the details of the Additional 
several analyses, which were mad* .. wording to the foregoing cireumstancts, 
plan, from the convection tb. *’ cy would be both tedious 
and unnecessary, yet there art a k w circumstances, which it 
may be proper to mention more fully than can be done in 
the form of a tah»e. 

1. The brine which I examined was from Mortlnvich, and Brine from 
was sent me in the state in whin: r . was take:* ; . ■ me Norlhwic h* 
spriugf. At the temperature of 50° i abrenheit, it had < \e 
bpecitic gravity of l‘20b. It was perfectly lunpai, but lost a 

* I have denned it unnecesso y t - stat , -*» the taM*\ ti»> . k » !"ii(?rs 
of the acid and base in several varieties of muriate ot s- da. . *y niuv 
readily be estimated fioin the propu tion, deduced by r. tioicct. ef 

acid, and 54 soda, in 100 of the pure inurhte. In this eh- ..illation 
h« assumes, th.it 100 paits of lima *c rnea, after be* , melted and 
heated to redness, consist of ijyos parts of acid >o sop,' oxide >i* sil- 
ver. This statement agrees very mvrly n.tb the recent one <d Guy- 
hr,<sMC, whi) makes ion parts of silver to combine well 7*fio oxigen, 
and this oxide to iventv. lize 25*71 pa. ts of real muriatic acid. 

*j* I have lately been informed, that this brine had been pumped out 
of a rock-salt mine, into which, from the impossibility of obtaining the 
salt in a solid form, it was allowed ty flow. Hence it was fully satu- 
rated with muriate of eoda. 


little 
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little transparency when raised $$ a boiling heat, in 
conseqneilce of the deposition of a very minute quantity of 
carhpnate of lime, and oxide of iron. It wa/ immediately 
precipitated by muriate of barytes* oxalate of ammonia, and 
alkaline solutions, both mild and caustic. Eight ounce mea- 
sures, evaporated to dryness in a sand heat, gave 1230 grains 
of salt, which,, for the sake of distinction, I term entire salt. 
It proved, on analysis, to contain in one thousand parts*. 


Ume andoxitle of iron 2 

' Muriate of lime, and muriate of magnesia, in pearly 

equal proportions * • * • • • 5 

Sulphate of lime- • * - 19 

Muriate of soda ♦*•••»•• 974 


1000 

S. The mother liquor , or brine that remains after sepa- 
rating all the common salt, which it is thought worth while 
to extract, had the specific gravity of 1208. TThe dry salt 
contained 

Muriate of magnesia • • • • 35 

lime 32 

Sulphate of lime 6 

Muriate of soda 927 

1000 

3. The clearings of the brine, which are raked out of tiie 
pan when the salt first begins to granulate, contained ip 
1000 parts, * 

Muriate of soda •••••••• 80Q 

Carbonate of lime 41 

Sulphate of lime*** 159 

)000 

Ran scale. 4 . Of the substance called by the workmen pan-scale twQ 
specimens were anulysed, the ope containing a. large propor- 

• Ibe specific gravity anil proportion of earthy sulphates in Cheshire 
brine appears to differ considerably in the brine of different springs, 
See Holland's Cheshire Report, p. 45 , &c. 

♦ion 


Ifadtar 

H*** 


dealings of 
She twine. 
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tlon of muriate of scgki, the other very little* The $?st yr? 
riety consisted of. 


^Spriate of soda • • * • •• • 

. 050 

Carbonate of lime ••••• 

* JO 

Sulphate of linie ....... 

• 40 


1000- * 

ariety was composed of 


Muriate of soda* 

• 100 

Carbonate of lime' $ . • • 

. 110 

Sulphate of lime 

• 790 


1000 


Circumstances, however, are constantly occurring, to vary 
the proportion of ingredients, both in the clearings and in 
the pan-scale. If, for example, the brine be short of the 
point of saturation with common salt, it acts, when admit- 
ted into the pan, upon the muriate of soda which the pan- 
acale contains, and we obtain the second variety. But if the 
brine be fully charged with salt, it affects no solution of the 
muriate of soda earned down along with the gypsum; and 
then the first species of pan-scalc results, 

5. The salt oil , or mother liquor from seawater, a sped- £ a h oil, or 
men of which l received from ))r. Thomson, had the s>>» - mother Hquoi 
eitic gravily of 1277- It was abundantly precipitated by ^ ‘ iCavvaler » 
muriate of barytes: by pure ammonia, but not by the car- 
bonate; and was not changed by oxalate of potash, either 
iui mediately or after an interval of some hours. One thou- 
sand parts of the dry salt consisted of 

Muriate of magnesia •••• 874 
Sulphate of magnesia* • • • 70 

Muriate o>f soda 56 


1000 

< ' 1 *" 

6, The sqlt brine , or liquor which drains from the Scotch Salt trine, or 
srdt, had the' specific gravity of only 1 188. It was affectec^jjn 00 ^ drained 
by the same tests as the salt oil, biVt less remarkably. The ^ 

$ry residue contained 


Muriate 
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Muriate of magnesia • • • • 205 


Sulphate of magnesia* •• 
Muriate of soda ••***•• 


• 135y* 

• m 


1000 


Motjhsr liquor, 7* The mother liquor* or Bittern , from Lymington, pro- 

ftom^Lymmg- 9eote ^’ on an *lyM 8 s a u unaccountable variation from the si- 
|pp» milar fluid sent from Scotland, and gave a much larger pro* 

portion of sulphate of tnflg&esia. A considerable quantity 

of this salt bad, moreover, crystallized in the bottle which 
contained the liquid. Its specific gravity was 1200. One 
thousand parts of the dry salt contained of 

Muriate of magnesia •••• 640 
Sulphate of magnesia »••* 260 
Muriate of soda * • * 

JQOO 

fan scale from 8* The pan-scale from Lymington contained 

Lymington* 

Muriate of magnesia • • • • 2D 
Des&icated sulphate of 


magnesia * • 18 

Carbonates of lime and 

magnesia* •••••* ♦ 127 

Sulphate of lime** 2 Hi 

Muriate of soda 6 10 


1000 

ffo sulphate of From the very near approximation of the proportion** 
soda present, i^tween the sulphate of barytes and ammoniaco-magnesian 
phosphate, obtained in the analysis of all these products of 
seawater^ to those which result from the decomposition of two 
titptul quantities of sulphate of magnesia, it may be inferred* 
% 

t The proportion of these carbonates 1 was prevented from deter- 
tuning by an accident. 


that 
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that they contain no sulphate of soda*. For example, to 
decide whether the Scotch salt contains an alkaline sul- 
phate, or not,^I dissolved 1500 grains in a pint of boiling 
water, and evaporated till fourteen drachm measure * * nly 
remained, the common salt being removed as soon a.- •: 
formed. The residuary liquid was divided into two equ** 
portions, one of which gave 1 8£ grains of sulphate of barytes, 
and the other, 14 grains of ammoniaco-magnesaan phos- 
phate. The proportion between these numbers is so nearSjr 
that which has been already assigned, (viz. 112 to 90 ,) that: 
we may safely infer the total absence of sulphate of soda* 
This salt, indeed, is considered as incompatible with muriate 
of magnesia; but after digesting, for two or three days, 100 
grains of the former, with 20 of the latter, evaporating to 
dryness, and washing the residuum with repeated effusions 
of alcohol, I found, that two grains of the muriate of mag- 
nesia had escaped decomposition. 


IV. 

On the Action of the Electric Fluid , by which an Iron Cy~ 

Under an Inch and half thick was torn asunder in a Let- 
ter from 7,Ir.*** tO J. C. DELAMETHERIEf. 

SIR, 

I ■Have already communicated to you, in different letters. Metallic cy- 
my experiments on various metallic cylinders, that vvere 
torn by electric discharges. I half tilled with water thecy- shocks, 
linder, Plate VII, tig. 1, which was open only at one end. 

In this water I immersed a small leaden rod, which I sur- 
rounded with wax at the place where it entered the cylinder, 
in order to insulate it, as at lig. 3. I then formed a com- 
munication between one of the surfaces jof a powerful eleo 

* I employed more attention in investigating tl»c presence of sulphate 
of soda in the products of seawater $ because this rail is stated to t»e 
one of its ingredients f»y the Bishop of Llandail*, (Chemistry vol* 
ii, p. ()- 2 ,) and i»y other chemical writers. 

t^oura. de Physique, vul. LXVUl, p. 4lt. 

trh? 
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trie battery and the bottom of the cyl»uder, and between 
the other and the leaden rod. The explosions were very 
strong; the water being frequently ejected^ with violence, 
and the leaden rod thrown to a distance. /After several ex- 
plosions the cylinder was more or less torn. 

Reading in your Journal for January, 1809,the reflections, 
with which yon conclude the article of earthquakes, and 
the influence that water penetrating through the clefts of 
the mountains must have on them, I considered the electric 
action of our apparatuses as an imitation of what passes in 
the mountains where these phenomena take place. The 
electric fluid acts in its usual manner on the inflammable sub- 
stances contained in them, and produces on them consider- 
able effects. My preceding experiments had shown, that, 
this fluid could burst metallic cylinders of considerable! 
strength; and I was willing to try, whether it conk! not pro- 
duce still greater effects. Accordingly I made a cylinder of 
ii m, fig. 1, twenty-seven lines high*, and eighteen in diame- 
ter; with a hole in the centre, w, Inline in diameter, and 18 
d*cp. It was subjected to the same * vporiments as the for- 
mer cylinders, and was burst by evputy explosions. 

The battery J employed had 100 feet of metallic coating. 
At every discharge the opening was well cleaned with an 
iron wire and water, let fall into it drop hy drop, to remove 
alt the oxide of lead and iron, which was s< pa rated at each 
discharge in half filled ami oxidod grains. Then, having 
emptied out the water by shaking the cylinder, and filling 
it witli fresh water, the wires ready prepared being plac ed in 
the opening, the Intie apparatus was placed in a box, and, 
Henley’s eh Urometer indicating an intensity of 6*0° or 0*5% 
the discharge was made. Seventy discharge's pioduccd the rent 
a, fig. I. It required about a cpiartcr of an hour to charge 
the battery; so that two intelligent workmen could « btain 
about twenty di?ehm’ges a day, even in my absence. 

I beg you to gi « the cylinder sawn, in a direction opposite 
to the rent a > tilt * ou come to the hole in order to observe 
the effects of this rapt 're wilhiuf. 

In 

* french nu*.inm\ The dimensions arc the same in lire plate. C. 
■j- 1 m A uU'0 u V,i\ Duwvwtiez, who is we?l expcrienci-il in the c<>n- 

iti-uclion 


Appearance cf 
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• In my former experiments I had observed, that, when the Strongest et- 
electric fluid was constantly directed to one point, the me- 
tallic decomposition sooner took place. Inconsequence l to one ^piut. 
took care to uXike the cylinder rest ou its centre, raising 
the metallic plate a little at a single point, and surrounding 
this point with wax. The effect was so striking, that at the 
70th discharge the opening was in the state represented at 
fig. 1 and 2. 

Can we now question tne burning of metals interiorly Metals may be 
by the passage of the electric fluid, which some philosophers cjc"tric aL?* 
have long ago considered as endued with acid properties? 

Let my experiment# be repeated in vacuo by a simple in vacuo, 
stream of the fluid, and it will be found, that the oxided 
and fuliginous products will be equal to those obtaiued iti 
atmospheric air. 

Let the experiment afterward be made in water, with Effects of flw 

short wires in a small tube, and very long ones in another m 

tube; it will be found perhaps (but this requires farther 

examination) that the oxide precipitated at the place 

where a large wire comes out, as those of small tubes 

of silver, or of an alloy of gold and silver, will be less iu 

quantity than iirthe tube four or five feet long, the positive 

wire of which is three fourths the length of the tube, and 

the negative wire one fourth. TVly friends form the same 

judgment in this respect. The oxided product was so co- 

pious, after the continued action of the electric current for 

five or six hours, that it covered the bottom to the extent of 

more than ten Hues toward the apparatus ; the black matter, 

struction of philosophical instrument*, to saw tlir cylinder as the au« the ey!» rider, 
thur requested. An interior view of the cylinder, when thus sawn 
asunder, is given at fig. 2 All the part, from the outer crack a to the 
centre, and a little beyond it, is torn ; and in several places exhibits 
the same appearances as a broken ji on bar, in others la min re with a re- 
semblance of crystallization, unless you would rather consider them as 
the effect of iron of a bad quality. The lower part of the cylinder, iioiit 
the bottom of the hole », is equally torn. A portion of the torn pair 
appears to be oxided. The small detached pieces appear also (0 be 
oxided. 

The author has since sent me three other cylindrical pieces, one of Odiers burst in 
which has an opening of six lines. They have all been burst by re- l * le t ' aiu * i u,aJI * 
peuted electrical rii«<*haigr», hut l have not *=uwn them asunder. J, C. 

Vtiamtihaie, 


u liicfa 
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which is a mixture of carbon and hidrogen, rendered the ne< 
gative wire black for more than two inches ; the water and the 
restof the wire were tinged yellow ; and whenyl made tliedis- 
charge, this tinge spread more than a foo£ round the long 
wire, now become negative. All the rest of the water re- 
mained limpid. 

Theory of two When I tir*st began these researches, I attempted to explain 
flwd*. the p] lcnonaena 0 f electricity by Symmer’s theory of two 

fluids, because this theory is in no respect inconsistent with 
elective attraction, to which l have ever considered all sub- 
stances obedient. But the moment I succeeded in detecting 
the passage of the fluid through the pores of uncoated glass, 
I confessed «ny mistake, lam ready to do the same, with 
respect to the inferences I draw from my last experiments, 

and I shall hereafter follow your advice, “ seek for new facts, 

and let theories spring from them as they may.” 

Was not Mr. O rated right in saying, that, when the elec-* 
trie fluid was better known, we should be able to explain 
several natural phenomena, hitherto inexplicable? 


V. 

Observations on the preceding Ei perimcnls . By J. C. De- 
lam ETHER ie. 

TI10 four new D u *ibt these effects of electricity, in rupturing masses 
menSVf-^" '° nUK ^ l c ‘ tiar dy as iron cylinders, give some probability 
Urge one. to the idea *' those German astronomers, who have said, that 
the four new planets, Ceres, Juno, Fallas, and Vesta, are 
fragments of a larger planet formerly situate between Mars 
and JupiUr, and broken by some unknown cause ? Sup- 
pose, for instance, that the centre ot this planet was a mass of 
metal, similarly circumstanced with the aulhor’b cylinders; 
and that a metallic vein, or any other conducting substance, 
acted like the leaden wire, and conducted the electricity of 
the atmosphere into the metallic mass: might not a great 
number of strong discharges, such as occur in violent 
thu»uk\ stUrms, burst this metallic mass asunder, and pro- 
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ject the difjcrent parts to a distance, as the tittle hit of lead 
in the author's valuable experiments 1 , __ 

/it least there can be no doubt, that these explosions, in Thunder* 
onr thunderstorms, q^qst produce effects, more or less con- ^on'th-Ma 
siderable in the heart of our globe, as f have shown it) toy stance ef our 
Tbeptf of the Berth, vol. HI, p. 224. ^ « lobe - 

Tbe tfftUf&eoiis globe, 1 there observed, is poinmotily Theory of the 
considered a$ a vast storehouse of the elective fluid, Na- Action of elec* 
tend philosophers call it the common reservoir. This sup- lhe 

poses all the bodies, that compose the globe, to be in a state 
of habitual electricity s a principle admitted by all pbiloao* 
phersa 4 

Bat this electricity is not always the same, either \%sth re- 
spect to the whole body of the globe, or to its different 
purfc# 

It is completely demonstrated, that there is a reciprocal 
communication between the electricity of the atmosphere, 
and that of the globed We muBt therefore consider the 
globe and its atmosphere as two electrical bodies, each 
charged with its natural electrcity : and as these two bodies 
are in contact, their electricity should be in equilibrium ac- 
cording to their natural Capacity, so that one has not more 
electricity than the other. 

But local circumstances may increase the electricity 0 f 
one of these bodies in certain places, and diminish it in 
others. The equilibrium will then be disturbed, and the 
electric fluid will rush from the positive body to the nega- 
tive. This happens in the case of lightning, whether the 
stroke be descending or ascending? 

When a portion of the atmosphere is positively electrified 
with respect to the terrestrial bodies opposite to it, the elec- 
tric fluid rushes into the#e bodies, as <*oon as the distance 
allows. This communication i$ effected rapidly and with 
explosion, in certain circumstances; whkh constitutes the 
descending thunderstroke. * On the contrary it is effected 
slowly and insensibly, if there be points to draw of the eleC- 
t tfc fluid gradually, or if it be conveyed by rain, dew* &c* 

|F the atmosphere be negatively electrified with respect to 
the opposite terrestrial bodies, it will attract their electric 
fluid* This will constitute the ascending stroke, if it beefr 
Vol, XXVI.— Ana. 1310. V fteted 
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fettled with explusion. Otberw^e comt^u^c^iUp jnnQ 
lake plsvjg ripely and gradually. * * 'f * J* 

Let ps suppose, that the portiog of the atmosph|ta $ver 
a lofty peak, oa Mount $ianc* be eTectrmyt post ti *T ' * 
respect to it; that is* contains more bf ^thj' b|eq|rt^ftli 
it will coomumicftte its electricity to the thoun taint <?rjnc* 
by flashes of lightuing** or slowly and 1 g^jutUy* fciul 
this electricity will pass horn this lofty peak tojtn^u^fbknt 
jwrts. ^ 1 

Let i\s suppose dr/the coutraiy a'momiL)$ like 
the vapours of which* ascending constantly Wotn itlfpter- 
nai t fires, are loaded with positive jlectucity^ which t|n£y 
take from the ho^om of the mountain : the bodv' of this 

* i 

pcfcii must be m au habitual state of negative electricity, 
with respect to the paih oi the eaith conviguou* to it. 


VI. n * k 

Arrangement of the Strata cf the Hitl of Durbuy , m the 
Department of the Sombre and Meuse : by J. J . OmalUTs 
D E IiALLOY*. 


Ar .lent J[ fj|£ examination of the diflereut airangeroent of the 
t strata ini- . , . . , - - , 1 , 

t Muntwj seo- strata that constitute the globe is one of the most interest- 
ing points of geologj . Indeed till the existence of strata 
was sq$pected, this science did not begin to fiee itself from 
the chimerical forms, in p Inch it wqs regained by absurd 
hypotheses framed on metaphysical abstractions* and kake 
its place among the physical sciences founded on observa- 
tion* The great book of Nature cannot be too frequently 
consulted; but as the ablest men^have it not in their power 
to turn over all its page*,, piiit of tjie task must devolve fp 
Coordinate labouiors, who octet dowu eveiy Ifemg that ap- 
pears to them woi * hy notice, ut the Waid of bpayiqg thjgjn- 
sglyes aljout thing? of little importance. , 

Pieopltatet ar* In the present *tuti of thiugs, evei> substance prV^j$- 
Mnge them* t^fed from a fluid in successive periods will arrange it&lf 

$toac%r^n by dv^hc^ of ligbtamg are found on I^ount Bjfqfc* 
Vt jkiuruftl dcs Mint*, vyl. XXI, p 47C 4 

in 
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>*i hotiSbbtal Strata: indSvRat we knosfof tbelaws of gra- *«l?e§ h<m*oo* 
vltatio^^oes not allow os to conceive the possibility of a ****** 
p#k#ttate, the particles bf which ore not y«t held tog*» 
tHftr W ^ ,e ftrrf of cohesion, supporting itft If in vertical, 

$ Wen inclined strata. Vet this position exists in many Strata not so. 
po?tibn* of the iBarth, particularly those of a certain age. 

It baa natural, that t&uous hypotheses should be formed, 
tB o,c60Unt for such a singular fact. The opinion that ap- 
peace best founded, jmd most generally adopted, is that of 
the sinking' in of cmain parts of the Earth. I do not mean 
to COhtrdvert an hypothesis adopted by many learned men, 
but tsholf submit to them a circumstance, which I cannot 
explain. ’ * 

The Oorthe, uWch flofas through the department of that j^, me m 
nanaeMlnd that of the Sombre and MeUse, traverses a nar- ™ nt paraof 
row wley, bordered by lofty hills, several of which fire Franci *' 
perpendicular* Th*» nnneial strata that compose these hills 
are atl^ore OHess inclined, and sometimes in a direction 
different from that of the valley. This takes place parti- 
cularly at Durbuy, aomall town in the third circle of the 
department, where the hill is formed of a blueish bitumi- 
niterous carbonate of lime, that constitutes several systems 
of strata. One of these systems is cut by a perpendicular Remarkable 
plane, so that the remarkable arrangement of its stiata is one * 

'easily seen. See Plate VII, fig. 4. They have an inclina- 
tion of about 60° or 80°, and are placed one upon another, 
like a aeries of pairs of rafters laid one upon auother« The 
Visible t**rt of the first Stratum in the centre exhibits 
only the shape of a wedge. On the top and sides of this 
stratum is placed a second, the summit of which i9 equally 
cuneiform; white the sides, sloping like those of a roofj 
covet the first wedge, 'thus they continue in succession to 
the top of the hill. But the hill has been flattened by 
some cause or other, and the last strata have not the* same 
summit as tfife rest, as they are merely applied on each side 
of the preceding, sloping m different directions, but not 
afcthetop*. 4 1 

What 

Vlt is very probable, tlfet, if the uppe mrface of the hi were ex- 
afaifced attentively, the exterior strata wo 1ft be found to unite in tbeic 
V a ♦ prolongation, 



UHUSfUL ARlUNGEMfcHf OF StRATl, 


Tbs stmt* 
thickest where 
they Rfight 
have been ex- 
pected to be 
thinnest. 


Whjrt appears to me worthy of attention is the solB cu- 
neiform summit, that unites two ioclitiiog sides, w1$tfhitd 
near IQO met (10ft yards] high from the river, and u^kliow 
not how deep they descend. The particfes th<4 cdtopdb 
tb,is summit are as intimately united as those of the rfe*t‘4f 
the stratum : there is no perceptible joint, no regfrfa*' As- 
sure* indicating the strain experienced by these strata in 
beuding* if they were originally deposited in a horizontal 
situation: and supposing the calcareous matter to have been 
sufficiently soft when this happened, to bend without clack- 
ing, I cannot conceive what cause could produce a nearly 
pointed summit, resembling rafters united by a sloping cut, 
the obvious effect of which is an increase of thickness, 
white a simple bend necessarily diminishes it. Can thedif- 


r ' oftbe 

JV M JllPllg 
country. 


fetent velocities of the masses, combined with the pressure 
of the adjacent parts, which so happily account fot^trata 
bent on a small scale, apply equally to an entire bill, bent 
ijQU|he great, if the expression may be allowed^ bad the 
Wrimiit of which ih not ovei topped by other mountains*? 

These observations lead me to say a few words on the 
geological constitution of that portion of the departments 
of the Sambre and Meuse and of the Ourthe, which ia in- 
cluded between the Meuse, the Lesse, and the Ourthe. 
The strata, that form the soil of this country, exhibit every 
possible variety of inclination. They not only vary from 
horizontal to perpendicular, but we evety instant meet with 
curvatures or folds. Every thing indicates prompt and 
violent catastrophes. *Fbe diiectionafr of these strata too 


prolongation, like those they ctm 1 \ 01 that they would diverge, and 
the angular bead that unites theta disappear at home distance fiom the 
piecipice* for we can seai rely suppose, that the surface terminating 
all these stiata at the top of the hill is exactly parallel to the line»of 
junction of the central state, and that A lCtains this parallelism 
tjtatfOghout their whole extent. Note $ the French editors, 

* „ Tor name other singular arrangements of stiata, see Journal^ tyl. 

** JlS, pages <J0 awMk, and Plate 41. , . y 

'* * i I make a distinction between the diiectkm and tacltoation of the 
strata; the latter is indicated by the angle, which the horizon forma 
with the lower plane of the stratum, white the direction to the com- 
mon sect Jr of this plane with that of the horizon* * * 
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presents muchjjirregnlari ty i n its minuter parts. 6iit 
so confusion We observe a pretty ctf¥£taftt dtjfection 
frof^ ; i§fsth-we9t by south to n orth-Cstet by* north , &nki% 
att at^e of .abopt 35 fl Vitti the rueridiai^ * ThlsTituatioh fir 
tjbe strata coincides with the aspect of the country, divide 8 
inJto.JjapgJiiyis, and nqrtmw valleys, lying in the saiae df- 
rection. But these valleys are not the ouly ones, that fur- 
row the country; for the hills ore frequently intersected by 
MTe$»laf valjeys, commonly serving as a passage forth# 
river^. 

Poes not this agreement of thie longitudinal valleys with Inferences, 
the direction of the strata lead to the supposition, that their 
origin is connected with, the circumstances that formed the 
strata, or gave them their inclination? and the irregularity 
of th$,traayerse valleys, and their agreement with the pr^- 
sent ^qurse qf the waters, that they are owing to subsequent 
jevephb produced by the course of some fluid ? 

I?%bpll conclude with an observation, the explanation of 
which appears also to depend qn hypotheses relative to^the -- 
causes of the inclination. . 


AH the strata of this cquutry are composed in general of Alternation of 
gritstoiUR, schists, and bitumeniferous carbonate of lime, fchK^nd * 
the reciprocal superposition of which announces a con tern- limestone, 
porary formation*. Yet we may observe in an infinite 
number of instances, that the plains, or summits of j|ie 
hills, exhibit only gritstone or schist, while the declivities 
present these strata alternating with limestone; and that 
the latter substance slope forms the bottom of most of the 
longitudinal valleys Ido not think this effect can l>e 


a AH these are of secondary formation, and contain fragments" of 
organized substances, such a* vegetables, and animals Without ver~ 
tebttc. 

f In these valleys are found many blackish pebbles, Which I 6o«si- Pebbles, 
der as veal quartz-agates (silcx), possessing all the Outer characters of 
thv of the German mineralogists. This substance indeed, 

likeall the quartzes, ia Infusible, and WicdenraunaspeakB of -the %si-‘ 
bitHy ofdu Jric*cV$chiofer. But may not this property be ascribed to. 
the accidental admixture of some calcareous particles ? an opiniou the 
Monr probablc» a%our black quartzes aye frequently found in aoduJeWin 
carbonate of lime. " i : 

ascribed 
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METHOD OF TREATING HOVEM PATTER. 

ascribed to erosion by water; for in the transverse valleys 
the limestone /appears most unalterable. While the accli- 
vities of schist and gritstone are covered with vegetation, 
those of limestone exhibit perpendicular sections and sharp 
ridges. ‘ 



vir. 


Method of stabbing Horen Cal tie , to discharge tlie Ratified 
Air from the Stomach , when they hare been overfed with 
moist Clover Grass: communicated by Mr. W. Wallis 

MasoN, if Ooodrest Lodge, near Warwick*. 

.Gentlemen, 

Instrument i Beg leave to lay before you a trocar and canula, fpr tlie 
for relieving relief of cattle, when gorged or hoven. Since I Imfo intro- 
i< vtn Cv. e. ^ as fo e( , n nse d with the greatest success, paving, 

in every instance tried, been proved a safe, easy, and ef- 
feet it al remedy. 

Many annual- 1 consider it will not be necessary for me to detail the 
b Y dangerous consequences arising from cattle being hoven, 
as it is well known, that the public are annually deprived 
of number* of valuable cattle by this disorder. I am in- 
clined to offer it as an instrument superior to that, for 
Inconver.i vm<b the Society gi anted a premium in the year ae 

«nco. of a for* j an , 0 f opinion, that flexible tubes may be forced down the 
jnent. passage, which conducts to the lungs, by which most dan- 

gerous consequences would ensue. An instance of this 
kind occurred iast year lA'this^t^tW^rkood, when in- 
tending to foiee the passage of the paunch, and occasi- 
oned the loss of the animal. 

Neither the farmer nor bailiff can be expected when going 
the rounds of the farm, to carry with him at all times an 
instrument so targe as one of the flexible tubes; even if he 
w it, be.. could not make us£ of it without the assistance 
of a second person, and the disorder would be fatal in most 
instances, before such assistance could be procured. 

* Ttens, of theSoc. of Arts, vol XXVI, p, The silver medal 
tated to Mf . Mason for this communication. 

I confidered. 



METHOD OF TREATING HOVEN CATTLE* 2<J^ 

*1 considered, that the fScal^^^Pcanula commonly used Trocars 
by surgeons might be employ age fbr tire re I ief T ricier " 

of boven cattle; I tiave'im proved r^;msfru'ment > to answer 
better theu |>urpo>e here inre?i<f&! df penetrating the .tease 
hides of cattle; at id such aheiatioa materially facilitates tjlft >* 
operation, ' 

The method of applying it is, to penetrate with the trocaJVMethexl of 
and cutiula through the hide of the bta*t to the paunch oif usm S 
the near side, about six - inches from the buck-bone, at an 
equal distance from the last rib and from the hip-bone; 
then to withdraw the tiocar, and to leave the canuia in the 
wound, until the air which the paunch contained has es- 
caped, The canuia may then be taken out, and the wound' 
covered with a piaster of common pitch, spread on brown 
paper, about the size of a crown piece. All the danger 
incidental to the common mode of stabbing with the knife 
is effectually prevented,, by the canuia being left in the iuci- 
sion whew the trocar is \vitiidrawu. 

The small expense of the instrument, its portability, the Their Silvan 
ease with which it can be us»cd by an individual, its safety tugt ' 4, 
and efhuiey in use, as it has noi in any instance failed of 
complete success, will, I hope, be sufficiently evident, to 
recommend it to the attention of the Society. A great 
saving would arise to the owners of cattle, and to the coun- 
try at large, from general adoption of its use. 

A feeding ox will thrive as well after the operation, atyff 
it had ne\er been affected by the disorder. Cow's iu caff 
are in no danger from its use. It has been found particu- 
larly beneficial in preserving rearing calves, and young cat- 
tle, when afflicted with* this disorder, which had hereto- 
fore been fatal to great numbers of them. 

I beg leave to add the certificates of a few of those gen- 
tlemen who- have witnessed the utility of this method, and 
whose recommendations have stimulated me to submit it to 
the Society, in hopes, that by their liberal patronage it may 
be rendered more generally beneficial to the public. 

1 have thc'houour to remain, Gentlemen, 

' ' ** / Your obedient servant, * 

v *'• v ' /> * ' ‘ W* WALLIN MASON. 

- Certificates 




CenificttM. 


tViriHRMi Att. 

Certificate# from tb* foUnahig gentlemen testified, that 
they bad experienced the efficacy of Mr. Muoo's trocar, 
bad provtd the safety of the operation, and the i»staat*i 
neottf relief wpich it had never fiuled to produce without 
leaving any blemish, or daogeroua conseqn* nee, from Ha 
Application. 

John Fob* If aim. Leek Wooton. 

Thomas Bui an* Warwick. 

William OraM, Waiwick. 

Wilh ni Ledbroo^e, Jfor£bend* 

Richard Cat tell, Milverton. 


RefkrCnce to the Engraving of Mr. Wallis Mason’s 
Trocar and fanui a. 

Instrument de« Fig. 1, PI. VIII, is a representation of Bj|r. Wallis Ma- 

icr^cd. son's trocar an <j canu ) a> The Slade of the trocar is of steel 
a a, fig. 4* fixed into the wooden handle b b. The shape of 
the blade of the tiocar is oval,’ as shown in the eud view of 
the canula, fig. 3. The canula oi sheath e e 9 figs. 1 and 2, 
is an oval tube, which exactly fits the blade of the trocar; 
f f is a toncuve circular plate, fixed at the end of the 
canula, forming a hilt, to prevent the instrument from 
giving too deep a wound when used ; the end g of the ca* 
uula is worked down to a sha>p edge, that it may not ob« 
struct the passage of the instrument. The drawings are on 
a sc nle of one inch to two m<hcs and a half; in figs. 1 and 
2, ihr n oi at and canula aie shown edgeways, or in the 
ohortest diameter of the ellipsis; |p fig. 4, the trocar It 
shown fiat, in its longest diamate^ f 


vm. 

Description of a Swivel-headed Churn St aff % to facilitate 
the making of butter: by Mr. TlMOTHy fiaiutjt* cfl 
Ormhrk, Lancashire*. 

blR, 

Switeiheaded I Beg l*»T« to lay before the Society ef Arte foe. my 
-hum.tdff.' swiwl- beaded churn staff, which, on WWe» ie ptm 

• Tf*w. or tke so* or An*, voi xxvi, j>.' tls. fm pfoeff 
vote toted t, Mr. Fteher for ifea Inventien. 

folly 



fully proved to answerfbe verfdeSirable \>torp4&t&t reliev- 
ing the hard labour of^ch timing 5 which it does m w much* 
greater degree thaw cotild fee' from a slight rrievr 
of iff simplicity cyid apparent small deviation from 
mou churn staff. It however passes with much more easC . 
through the cream. It must be worked much slower 
the common, otherwise it is found to churn the cream too worke<,fiU) wIy. 
soon, or, according* to the technical term iri this counts, 
to swell it. * * 

f have ' tried it in a variety of forms and sizes; with six 
wings the labour was less relieved; also when J gave less 
bevel totheeud* of the wings. , . . - 

When I gave more, bevel it passed through without pro- Best form of it* 
ducing the intended effects. Experience therefore has con- 
vinced me, that it is best to have four wings from six to 
seven inches in length, from the centre, according to the 
size of the chum for which it is intended, from two and a 
half to three inches in breadth, made plane iu the centre 
or middle, about the fourth part of their length* and then 
bevelled regularly off, so that the extreme point shall mftn 
an angle of about 45 degrees with the plane of the middle. 

The plane part acts with its usual force upon the middle 
of the body of the milk; and the points turning rapidly 
round give a kind of compound motion tp the whole, and 
that also alternate, and, yet it does not in the least splash 
or throw out the cream as in the common mode. 

I ana, Sir, 

Y^ur v obedient servant, 

TIMOTHY FISHER, 

Gun- maker. 

Thomas Ecclestone, Esq., of Scarisbrick Hall, near ps 5 upcr»ority, 
Oms)cirk, CBrtihed, that he had seen Mr. Fisher’s new 
itoetl^$&£c churning buttery, and that bethinks it superior 
to any he bad heretofore known for that purpose, and that 
Such was also the opinion of several other persons iu the 

farming line who bad witnessed its effects. 

' H * i i * j| r, \ ■* 1 ■ - . - . ■; 

■Mtferwce.to.tb'Mngraving of Mr* Fisher’s C^urn StaJJ", 

. ^kf7jPl» j$BI» is » section of an .uprightchyrn, in the Explanation oi 
fStpsBon it wpuld be when at work, and figs, 5 and 6 are en-. ,he P ,al «* 

larged 


IMPROVED SHAG CUTTER. 

r ‘ ,: & ‘ "**v • 

larged views of the head of )he churp staff. ABDE fig. ?, 
is W section of the cfcufirt f IrG. is tIVe lit); K»L is the churn 
staff, and HI the wi^gs, or feeaters; it is this part only 
which differs from the ordinary churn; it, consists of jf&ur* 
wings or vanes ftlNOP, fig* 5. firmly fixed together, 'and 
turning freely on a pin driven into the end oF the churn 
staff. The fiat part of each vane is cut, so as to be inclined 
to the plane in which all four lie, in the same manner as 
the sails of a windmill, as is well explained by figs. 5 and 6. 
Wheiy he beater is moved up and down through the cream, 
its fiction upon the oblique vanes causes it to turn round 
upon a pin above mentioned, as a centre. a, Fig. 7 , is a 

small wooden bolt sliding in a groove made in the chum 
Staff, RL; its end shuts into a'hole b> fig. 5, made in one 
ofth%v^nes; when, this bolt is puiheddown, it prevents the 
vanes from turning round, for the purpose of collecting the 
butter together at the top of the butter*cuilk when the 
churning is done. 


* . 
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Improvement in Cutting Silk Shag Edgings: by Mr. Pe- 
TER Tansley, at the IVhiic Horse , Wheeler Street, Spi- 
t a fields *. 

£IR, 

farrow shag i» the fatter end of March, 1806, my employer, Mr. Jef- 

with ^ the°com ^ ® ow ^ ane ’ Cheapside, applied to me with a pattern 
mgnimple- of silk shag, about six eighths of an inch wide, which he 
l* eMj wished to be executed as quick as possible. 

Being aware how tedious an operation it was to cut the 
shag with the trivat, the instrument generally used by thij 
shag Weavers for that purpose, I thought I could invent afo 
instmment/whioh would cut i- in~dtte third of the u&nrip 
time; I therefore drew the ptah bf op^and^gave it to Mr* 

• Trans.' of the Soc. of Arts, wl. F&» 

were voted to Mr. fansloy for this ii.vtution* • ^ 



IffPRq.VEp SjU^ ? C£JJTEfL 


Baker, a cutler in Artillery Passage* Artillery Street, Spital t AnotheTthm* 
fields, to make according to mj; instructions, which he did, toe invented 
and which answered my expectations in the work. • 

** • K ’ty V v, c V ' : v " ' > y 

In lOctoher, J80{>, I ; made for the same gentjema$ a 

figured shag, one inch and three quarters wide, and cut it . 
with the same instfu ment, as certified by my employer 
and his son in law. I hope the Gentlemen of the Society 
will not think me too presuming in offering this improve*, 
meat to their notice, £ 

I am. Sir, with great respect. 

Your obedient Servant, 


PETER TANSLEY, 


Reference to the Engraving of Mr. Petfr Tansley’j 

Implement for Cutting Shag . See Plate VIII \ figs* 

8 . Q. 

Fig. 8 shows the steel implement or cutte*, as placed 
or woven within the threads, previous to their being cut mth 
it, the cutting being performed by merely drawing^oot the 
knife, the sharp edge of which cuts the threads, and form# 
the shag by that operation. 

Fig. 9 shows the implement detached from the work, it 
being the part held iu the baud, and s the sharp blade 
which cuts the threads. 

SIR, 

This is to certify, that Peter Tansley, of Wheeler Street, 
s the sol e inventor of the cutter for making narrow shag;, 
that its utility is well known; and that 1 have, within* 
fourteen days, made four hundred of these improved in* 
^.Stpiments, 

* 1 W. BAKER# 

V 

Certificates were received from several other persons, 
stating the very great utility of the instrument, their j>er- 
snjilibn of bei%. superior to any other thing 3 of the kincj 
eyer indented, os making the work equal!); good, witfi 
greater ease and iu half the time, and that Mr. Petef Trans*- 
|s the origiuaUnveutqr, - * 

*■ JXr 
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>• ■ X. 

Observation* on tke Combuslion of several Sort* of tjkareoal, 
and on Htdrogen Gas: by Tbeodokb'de $ aviso re. 

( [Concluded fromp. 176 .) > - 

' ' Combustion qf plumbago from Cornwall. 

Plumbago from .J ^jrned id oxigen gas 0*588 of a gramme [9*07g efs.l of 
taiiaing 0-04of PWmbftgo dried at a red heat. The COmbllStlOD Continued 
iron, homed it an hour, and left^ as a residuum 0*033 of a gr. [0*51 of a 
“ gr*3 of fed oxide of iron* This compound, which is formed 
during; the operation*, would consist, according to Bu- 
« chotef, «f 0*0231 of a gr. [0*357 of a gr.] of iron, and 
&O099 of a gr. [0*153 of a gr.3 of oxigen. One hundred 
parts of this plumbago therefore contain 4 parts of iron ; 
apdj burned 0*588 *-0*0231 —0*5649 of a gr. [8 722 grs.J 
ofj&bpn. 

Ret u it*. ■* The gas contained in the receiver occupied in the shade, 

previous to the combustion 1894*3 cent. cub. [1153 5 cub* 

. inch.]; thermom. at 23*12° [73*62° F.Jj barometer, re- 
duced to the temp, of 12*6° [54*5° F.], 0*7329 of a met. 
[28*83 inch#]. 

Two hours after the combustion the gas occupied l$9d*3 
cent. cub. [1 156*57 cub. inch.] ; thermom. at 25° [77° F.] ; 
barom, corrected at 0*7329 of a met. [28*83 inch.]. 

, ^Reducing the volumes of gas, before and after combus- 
tion, to the mean temperature of 1 2*5* [54*5° F.J, and pres* 
sure 0*75796 of a met. [29*82 inch.], we find that the gas 
occupied. 

Before combustion, 1758*8 cent cub. =: 1071*022 cub. inch* 
After combustion, 1750*4 = 1065*907 

diminution, 8*4 5: 5*115 * \ 

Messrs. Allen -and Pepyt> in making the same experiment, consi- 
der the oxide of iron as completely formed in the plumbago before the 
combustion. This must occasion some slight difference in the results 
of their operation. 

t Ann. dc Chiro* vol. LXV, p. 202: or Journal, vol. XXT, 

The 



COMBUSTION OP CHARCOAL* 


The plumbago emitted neither vapour nor smoke in No smoke, or 
burning. The muriate of placed in the receiver, and erait- 

which was always weighed in a closed . phial, acquired *u * ** 

increase of 4 |ehi. [O'VVs of a ^r.] ; but I learned' from a 
comparative experiment, that it absorbed a centigramme 
[0*154 of a gr.] of water from the at biospheric air during 
the time of its being put into the receiver and taken out 
again. The gas employed for the combustion contained no 
visible water, but it was in a state of extreme humidity $ 
and the hygro metrical water in it, at the temperature of 
25° [77° F.j, weighed 3*9 cent. [0*6 of a gr.]. As the and no water 
muriate of lime must hare acquired 4*9 cent. [0*754 of a gr.] 
by these two additions of weight, it does not appear,' that 
the plumbago produced any sensible quantity of water in 
burning. 

The hidrosulphuret of potash indicated 189*75 parts of state of the gas 
oxigen gas, and 10*25 of nitrogen, in 200 of the im >tire employed, 
oxigen gas, which the receiver contained before the*|dra- 
bustion. Potash detected no acid gas in it. 200 other 
parts of the same gas, mixed with 400 of hidrogen gas, 
were red need by detonation to 33; and consequently con- 
tained 189 oxigen and 11 nitrogen. 

From 1 00 parts of the gas left after the combustion of Carbonic acid 
the plumbago potash absorbed 63*42 of carbonic acid gas f° rmed - 

After the separation of this acid gas, I examined whether No hidrogen 
there were any hidrogen gas in the residuum, by detonating e,r *hred« 
it with a mixture of equal parts of hidrogen and oxigen, and 
treating with potash the gas remaining after the detonation. 

These operations showed me, that the plumbago had given 
out no hitirbgen. 

The hidrosulphuret of potash indicated in 100 parts of 
the gas, which the receiver contained after the combustion 
of the plumbago [and abstraction of the carbonic acid]* 87 
parts of oxigen ''gas, arid 13 parts of nitrogen. Another 
100 parts were mixed with 200 of hidrogen gas, and reduced 
to^40 by detonation. These 100 parts therefore contained 
86*66 of oxigen, atid 13*34 of nitrogen. According to the 
process with hidrosulphuret, the 1750*4 cub. cent, of . gas 
found in the receiver after the combustion of the plumbago 
contained 
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Composition ^calculate thu com position, of the carfioncc acict fern 

add fas. ijom^the quanti ty pf oxygen employed tdforni it, *we find, 
that the oxigen gas which disappeared in this process .was 
4 lCC<i^ — 557-1 = 11127 cent. cub. And deducting 7 ^ 

, . for the weight of 6*0099 of a gr. of ox i gen, that ox- 

ided the iron in the plumbago, will remain 1 1 OC 4 

c^nt^cnb.^7315 cub* in.] of osigen gas t that'eniereff Into 
the composition of 1110*1 cent. cub. [676 cub.*in.J of caN 
bouic acid gas. if instead of the measures of these gussCs 
we substitute their respective weights, wc find by the rule 
too p*m cw of proportion, that 100 parts of carbonic acid gas by weight 
contain 72*64 of oxigen, and 27*86 of carbon* 

, Ijp wp calculate the composition of the acid gas from the 
weight of the plumbago burned, we find, that O\s6^0 of a 
gr. [3722 grs.] of plumbago (deducting the iron contained 
in it) were employed to form II 10*1 cent. cub. [676 cub. 
in.], or 2*06? I gr. [31*839 gr«*] of carbonic acid gas. Con- 
sequently 100 parts of this acid by weight contain 27*39 
part* of carbon^ and 72*6 1 of oxigen. 


eon 27*3<i 


<»r 27 39 of 
ra.bon* 


2t / Experiment on the Combustion of Plumbago from 
Cornwall . 

2d Exp. an ' As plumbogowas the only carbonaceous substance, pf aJf 
plumbago. j tried, that yielded neither water nor hidrogen in burning, 
I thought it necessary, to repeat the process. 

Remits. The results were dearly the same as before. The cotn- 

27-38 or 27 04 position of the Carbonic acid gas came out 27^1 fcarboftf 
^c^ceut of car- 4M>< j ^•Qjjyoxigen, calculating From the weight of plambagtf 
burned; aud 27’<>4 of carbon, 72*9h of oxigen, calculating 
from the oxigen gas consumed. ' , 

Diminution of Two other trials were made, and in all there was a little 
tae gas. diminution of the oxigen by burning, owing chiefly to thg 
Oxidation Of the iron niifced with the plumbago. •-■>< ' 

- , v^>m- 

Comliistibn 



COMBUSTION OFCHARCOAL. 


Combusti&ivf Anthtne it** j> ,* 

I burned -in oxigen gas 0*549 of a gV« ($$$& 0$t of Stone coal 
Anthracite -dried at a red beat *\ The coinbufttS^ that dls* burn€< *‘ 
appeared ih "this operation weighed 0*594 of a gr* {8*09 grs.], 
deducting the ashes, which weighed 0*025 of a gr«:($$30S 
of a gr.] * 

The receiver, in which the combustion -was effected* con- 
tained previous to it 188G*4 cent. cub. [1148*7 cub. in.] of 
impure oxigeifgas, at 0*73089 met. [28*755 iu.]ofthe barora,, 
and at *56° of the therm. [70*8* F.] 

After the combustion the gas occupied the space of 1894*3 
cent. cub. [1153*5 cub, in.], at the same pressure, but at the 
temperature of 24° [75*2°]. 

Reducing these quantities of gas to the mean tempera- 
ture of 12*5° [54*5° F.], and pressure 0*75796 met. [29*82 . 
inches], we tiud, that the volume of gas was 


Before the combustion • 
After the combustion • 


1755 cent. cub. zr 1068*7 cub. in. Diminution of 

1748-2 • = 1064-56 thegis. 


Diminution 


0*8 


= 4*14 


The anthracite formed a little smoke in burning. The Smoke, 
muriate of lime increased in weight 8 cent. [1*235 gr.]; 
but os the bygiometrieal water of the oxigen gas weighed 
0*0336 of e gr. [0*519 of a gr.] at the temperature of 22 1 * 

[71*6° F.], at which the process was conducted; and as the 

salt absorbed 1 cent. [0*154 of a gr.] of water from the air, 

during the time of arranging the apparatus; I found, that Water formed* 

the quantity of water produced by the combustion of the 

coal was about 0*0364 of a gr. [0*562 of a gr.] ' * 

In 100 parts of the gas employed, for the combustion the Stateofthega* 
hidrosulphuret of potash indicated 94 of oxigen and 6 of 
nitrogen; Volta’s eudiometer, 94*25 of oxigen, and 5* 75 of 

* This anthracite is found in nodules in a transition pudding-stone, 
near Martigny, in Vallaia. It loses by incandescence 0*l6 of its 
weight,' and then attracts a little moisture from the air. For this 
reason I did not leave it exposed to the air after drying. On cooling 
it absorbed its own hoik of atmospheric air. This absorption may be 
Selected. 


nitrogen. 



m 

SUte^fter & 

Charcoal fkom 
«Bkentnl oil. 

Its properties. 

Banned. 


CpMBPjFtfOM Of CH4ECOAL. 

jRttfageo. tfenqe t^e 1755 pent cub. of gas employed in 
tfe. combustion caOtsaoed of nitrogen. 

$$$ c « nt - cab \af 

combutfp* found to cqniist qf , 

Carbonic odd gas • • • * 998*27 *fcent. cub. ^r 60f *$ d&b. inch. 


Oxigtti fc*s 616*82 s 375^1 

Nitjqgen gas ••••••••100*9 z: 61*44 


CKicarburetted hidrog. 32*21 r= l$*6l 

1748*20 231064*56 


Combustion of the Coal formed Ip Oil of Rosemary . 


By passing oil of rosemary in a state of vapour through 
a rod hot porcelain tube, 1 obtained a coal, which ftpf/eftred 
well adapted for determining the composition of carbonic 
sfcidl 

The co il, heated red hot in the fire, and extinguished 
without the contact of air, did not absoib different gasses, 
in which it was hmntrsed. It did not mciease in weight 
after this incandescence, even though exposed several 
r'onthh to the open an. It formed no ashes.* It burned 
with the same ihffi< ulty as plumbago. It was heavy, and 
snflj' cutlj hml r o scratch glass. 

I buiiud 0*513 of a gr. [7*92 gn.] of this coal in a re- 
eem r containing 1<)47’<)3 cent. cub. [1186*19 cub. in.] of 
oxigm ua- at 2<'*87° [80*37° F.] tcmperatuie, and 0*73684 
mcl. [„ >*p ) inchc'-J pri-sure. 

After lb** (ouibiistion the gas occupied the space of 
li58*£3 lent. cub. [1192*83 cub. in.], at 27*6° [81*5*#.] 
tejnp*"8tim , and pusune as before. 

On i educing the \olume of the ga-> before and after the 
exp »hmnt to the mean temperatuie of 12*5° £$4*5° F.]» 
and p'Cfc'ureof 0*V38 met. [29*82 in.], we Bud it occtt* 
pied 


Jh *W« ft .*tbiis*i >n, 1791*5 tent. cub. rr 1090*93 cub. io. 
/it 1797**2 zz 1094*4 




Vo 


5*7 


3*47 



COMBUSTION OF CHARCOAL. $Q5 

- %*\ 4 

• No visible vapout or smoke was formed during the pro- No s 
W iTfi^rrffiriate receiver *c~* mitt * d * 

quired an addition of fe cen£ [o*77$**d*^a iUdftbe 

already observed, khafc thia w iteid rti4ujfc ffoqt No water 

tamed in the oxygen gas, and fn the Utiho«>pH\;Vi#%hr to fthjch forrncd * 
it T was0f,<hw4»omeiit^ expos^*, , , tu 4 t * 

The gal 'in the receiver aft*t the comb u stion ^ pf State of the 


Carbonic aetd gas* * • • 

1008*9 cant. cub. rr 614*5$ 

Oxigen „g»» 

508-5 

z= 309*65 

Nitrogens and oxicar- 
bu retted bidiogcn * 

270*8 

sr 170*58 


1707 2 

sr 10&4-4 



On calculating the composition of the cirhomc acid gas 100 paits c*r- 
from the weight ot coal burned, it* comes out 27*109 of car- acid^Sn- 
bon and 72*891 of oxigen ; and i\ora the oxigen consumed, ufbase?* 

72*88 oxigen and 27*12 cat bon. 


Combustion of Lox Charcoal, 


I expo#! some charcoal, made horn box, fastened on & Box charcoal 
plate of platina by wires of the same metal, to a long-con- burned, 
tmued red heat in a close vessel. 1 his charcoal was weigh- 
ed in a close vessel immediately after cooling, and was not 
afterward exposed to the air longer than was necessuiy for 
putting it into the receiver, where it was to he burned. 

When this combustible in a state of incandescence was im- 
mersed in mercury, cooled there, and parsed through it Absorbs 7 
a jar full of common air, this an underwent 111 a few tune* us bulk 
instants a diminution equal to seven times the bulk of the ot * ir P rc * fnll ) r * 
charcoal. In the present expen men t this charcoal weighed * 

0*591 of a gr. [9*125 gr*.], displaced 0*95 of a cent. cub. 

[0*579 of a cub. in.], and consequently contained 6*65 Cent, 
cub. [4*05 cub. in.] of atmospheric air. After combustion 
in oxigen gas it left a residuum of 2 cent. [0*81 of a gr.} 


* The qtmnitty of oxicar buret ted hidrogvg mast have been but very 
small, Mao* the hulk of the mtiogeu piestnt before the yothbuatiou 
was 375 OfiRtfU cub *{187 4t> sub. m ] 
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hummiit**'" gts *wnjwr*^are arid prtfMUre meat* 

’ jt»$(3bu#tjpni, j<583*7 cent.Cub. £ Idbfe'Sg cub. rtf. 

4W J7P9*7 ss 1041*1? 
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urn 
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Water pro. 
4aeed. 


^TWeharcoalformcd^a light vapour is burning. Tht» i«- 
' Uri f uti it Weight of the muriate of lime in the receiver, 
wfedsfefdufeting that of the water absorbed from the oxig*n 
^as^mtfrem the atmosphere, was 8 cent. [0*91 of a gr.J* 
r th$ weight of the water produced by the combustion of the 
*dbe#c6M» * 


State of the gat*r The gas in the receiver after the combustion connoted of 
after combat „ 

tfah Carbonte'ecid gas ».**.. 1074*4 cent. cub. as 654*46 cub. in* 

WS * 


JM^ehgas $55'89 =s 338*51 

Wtrogeil gas • • ♦ - 60 k 09 * a? 36*58 


Oxicarbu retted hidrogen 19*33 =r 14*77 


1709*7 a= I04l*i£ 

Statu Mow. The receive: contained 56*4 cent, cub, [34:34 cub. in.] 
of nitrogen prevuftis to the combuhtion, b«ic wbat be- 
longed to the atmospheric air absorbed by the charcoal. ■ 
100 pam can. On Calculating the composition of the carbonic acid tgas 
Siw °f the oxigen, that disappeared during the 

csarOon, ' combustion, we find it to consist of 74*83 oxigtn, and 27 *15 
carbon. The calculation from the weight ot the charcoal 
consumed comes very near this ; but as it requires a oon- 
jecfcdral estimation of the Weight and formation of the oxi- 
carburetted hidrogen, it can be considered only aa art^hp- 
proximation. ^ 

This charcoal * This experiment is not of* itself sufficient to decide,, whe- 
o^C*a s nd h£ ***** both the elements of the Tauter existed m the charcoal 
4rof«n. before the combustion, or the hidrogen alone : but It is to 
be observed, that the bulk of the carbonic acid produced 
* was fully equal to that of the oxigeti gas coring m«d$^iod* 
the result being the same as that furnished by the plum* 
bago, which formed no water, we have hence reason to pre* 
ib me/ that bptb the elements of this UmA existed; j a the 
iUmrcoalf 

Cmbustum 



coHavmoM or cuiceiu 30 7 

t.v* 

““ 8 ' < !h3Tt &£j5 i r , , 

The greet quantity ,«f bidrogen cm $#t it p*u4uced, Charcoal itfc 
when sulphur isjmssed over cWcodf ma red hfef *^2? JRi 

led to the conjecture, that this gat does not betetfg 
to the sulphur; and that thj* proce* might aflkfd tltt^^hi^pogwi. 
means of obtaining charcoal perfectly pure, or mod froih 4 

bidrogen +. For this reason I examined the products of the Bern* la saw 
combustion of some Sr charcoal* which bad lost half its !•**•*• 
weight iti the formation of liquid sulphtir » ami tMA hid 
Vtn afterward exposed to a red heat in Contact with it ft Ufa 
it appeared to he digested of suTphur f or ho teogjpr dMbae 
any sulphurous smell while incandescent, lmOtd wM% 
after cooling it aas enclosed in a phial, and weighed to lb 
It than weighed 0*532 of a gr. The charcoal 1 burned ab* 
sorbed in cooling 4§ times its bulk of atmospheric air, or 
0*01 of 4*gr. ; and this being deducted, 0*522 of a gr,^8*0$ 
grs.] remained for the true weight of the charcoal. When 
burned in a receiver filled with wxigen gas, it left 0*012 of 
a gr. [0*185 of a gr,] of ashes. 

On taking out of the receiver a sufficient quantity of gas Retains sui- 
ter exatnidation, and throwing away the rest, contrary to P hur ***** 
my expectation it emitted a very striking smell of sulphur* ron * * 
ous acid gas, though the red hot charcoal had no percepti- 
ble smell. The extreme difficulty with which this combos* *},{<& rtn<tri 
tible burns can be ascribed only to the intimate combination »* difficult of 
of the sulphur with the charcoal. Common charcoal ac- 
quires by long-continued incandescence a kind of iucom- than long uw 
bnstifciUty, but it does not come near that of sulphuretted candescence * 
cnkrcp&l. 

The gas in which this charcoal was burned consisted of State «f the gas 

» « e 


Oxigeti gw 1537*9 cent. cub. =r936*5J cub. in. 

Witttogen s= 75*09 

lti9l'4 s 10)1^9 

McMunngtfUroombuet. 1688-3 = 1638*03 

IncrCMe 27 . a= !«*«- * Jncreuo. 

* * 
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1 '**_*** Vyi 


Water pro- 
duced. 


* si 1628*63 

*<Ab i f# &w* $m* r**o*fr * 

Jjawt deduce any very precise 
composition of carbonic acid ^as; 
jpBW^iadlpfaifnt of f tji^ uncertainties arising from tUa 
ngM^jJlon^pf w^er^ k which amounted to 0*0t8 *®f 4 gr. 
.fmSSgtl - an ^ °f t l' e oxicarburetted hidrogttn, #to&0 

' ta ? pHW gwU^orM b> Ue #«f*h 

T>®W^ic KUU,^ may piesume hoWr^t&t 
epical ued^ut^ very smad quantity of aulpfiur 
W&J>« f° r *» wg w eje to consider the mixture of 

aiyi sulphurous aud ga« as so much pure car- 
bonic acid gas the leSulta ojf the jcotnbustiou pf the aul- 
h| 45 P«fJ/ e tte|| chai coal, would appipach tery 
the qarbot) of, t |>lumbag©. ( 
fjflg J^ujte °* tbis^Cjojn^ustio^ however show, that (lie 
‘ filiation of hidioguretted sol- 

j^p^|urpi*>Jies ne»it) ap^nutjft hidrogen, as charcoal thdt 
^^ijp{be<jn subjected to this process, tfenre wt 1 rtiay i£- 
fer/t|}s&thfc hjdrogey tlie fydfpgti retted s\ilphiir is not 
* * * V* e clwrcoal^ It is probable, that sfclphar e^8~ 

t^i^s ^gi^ber % w^ter ? V or px?gen and fiidrOgeu ; and fbat the 
Charcoal forms the lndrogiimted sulphur by abstracting 
hjtiKtgeo, ,, .. *„ , . 

Gtmtl wsttlU,, ( ( fiecqpituhfti 0 n,flf principal Observations. 

Vlumhago. Corfifcb plumbago, burned i#i oxigea gas, yicj^i uptfybig 
but carbonic acid gas and o*td» of iron, without any mix- 
. tuft* ofNvii^,' Sr of hidrog^sti rfal. 

• f Ita ApiOTgiioh shows, tfiaf p|k 
, <ftin g^flTnrbpn and 4 W^irSfi; and that JOO nortsTSy 
’wpight of carbonic acid*ga$ contain f 6et$W?^?*04 gnd 
M 'cfcrbemt v.W# fiad,tlfe*»iae r^r»l4> father 
' dftf calculate fiom the weight ff the caibou burned, or the 

a quantity 


Funtish^ 
neaily as much 
bid ogen as " 
common char% 
mal. 



COMBUSTION Of 

• * " * v 4 

quantity of o&igen fconsutped, cegrboiqc acid 

gas to contain its own bulk of bxigen gas* 

Th« purest charcoal 1 ha&ftmrncd, dkx tlo plumbdgo* fe Charcoal of ea* 
that ptodbced by decompobing the e^entia} hi! of rosemary semialoil. 
hi a Probably oif* of kM 

would a did 

not form any notable ouantity of water : but it ^ga*e ottt 
some oMcarburetted iff too small a quan- 



tity* for the composition of the acid gas to be sensibly mo* 
diftedby ill * Vrom’iKs'^permient I found* thatkJKMfpkrts 
of caibouic acid contain 27* 11 of caibon* and 7$*$9 f 
oalAm* * ‘*t* v ****** "* * ** f 

*' Th£ cnSibustion Of lAtfffratffte,* Storm coal* 

U$Wt* finished *< 5 <v p*. 

of ftMkbfceii, fbi thi* PesAt^llrf IfUS^n*** nrWmttottlU# 
with aVcoraey, add < Amjmfed wtftb'fh* ftw* d l f i W j { fr •**** % 

*TWe oortnhbAtlon «Thtx cbaifeoat «to#, Box charcoal, 

candescence, funuahtd «t * »pprec«^te^*BhtyfhlWat<!i»«ld 
OJtivarbar^tted MidWH;fen k »« ‘ 1 mH ** *bp». •nfcVi 

*Tht> comb'ds'tloii nf ’ch)M i co<d, that had'ser vt*fl»fbr ^fche pt#- Charcoal used 
potation of liquid hidro^u^tted iulpHtH*, q^****^ [".JS^hur. 
neallj tbe^ttfe quantity of Wattr aftci^hilhdgfe^ ettedhidrogen, 

tallied from dried chUtfcbal, that bad 1 not he&ft &>$>©Wd to 
the action of sulphur. HfctiCfc Aeduay infer* that this sub- 
stance dyes not take ftotri chhrc<fel*fhe hidrogen it feonf&kfo.' 


It is probable* that sulphur tonkins eithei water W its ete- Sulphur coo* 
nientsi and that charcoal occasions ike sulphur** become Imogen?* 11 
hidroguVet&d W attracting the oxigem The rffeetft etfpe- 
iVra&Jtt of Mr. Davy on ihtptibf by itiearw dP^Veffeic 4dee~ 
tiSdt^tl&ve ito dotftft, TOS^tfM^inc^co^tahis a / pretty 
considerable quantity of ofcigferi a fid ftidrogen. i 

(h tbfestr experiiuents wTferfe|r bufned charcoals Containing increase or ^ 
flMrdj&eta* flie gas, in which fhe%rabmtioti was effected, was ** 

a little incV&lal* at othersa HtHfe <JrminUbed m 
bulk/ TBi* dk^reuce mff, t^3^Tehietiy 

tik tb$ bsbjpp dr less l^nibvrstfdh oPtie hidrogeu 

wolvetl: <&ThbuatS<5Sr wtfiTmore dr 

Uuly acebfdtegf totfce*pfop$i$dh of cWSmibiBl^t *oxigea 
^ Aejhfoi^t^bf which ffi^y^exjerimeots 
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On Meteorological Nomenclature, in annorr to Lvkm 
* Howard, £*f By J. Bustock, M. p. 

To Mr. NICHOLSON. 

SIR, Liverpool, July I), 1810. 

On 2. Rndvitb mme concern, in your last numbeiy^be entire 

P«l nomen- of M*. Lake Howard on ray meteorological obsphr|tiob& 
datura. ] ^ to find, that ray attempt* to illuafinue a 

part of wIum*) upo*h which he has bestowed so tnutfi at- 
tention, tifpfild Btt have met with a more favourable re- 
ception from him; and I w«a still more concerned to per- 
CeiVe, that ho was offended at me, for rejecting the nomen- 
clature which ho proposed, to express the different modifica- 
tion* of tire clouds. I briefly explained my motives for ho 
doing, afid surely not in a way to have called for any harsh 
censure; but I shall now state more fully what I have done 
on the subject, in order that Mr. Howard may judge whe- 
ther I was influenced by the desire of advancing my repu- 
tation at the expense of his, or even by the affectation of 
singularity. 

I had long been in the habit of making accurate observa- 
tions on meteorological phenomena, whtn Mr. Howard pub- 
lished bis essay; and the first impression which it made up- 
on me was a very tbvourabte onei many of the terms ap- 
pearing to be both characteristic and judicious. I regretted 
indeed, that tjiey appeared to be connected with a peculiar 
hypothesis, to which l could not altogether assent; yet I 
determined to employ them in my own diary, and I made 
the experiment with both the desire, and the expectation of 
finding t$ram materially useful to me. After giving them, 
hoketpr, A Ihb trial, 1 found them quite inadequate to ex- 
press the different atmos ph erical appearances, which I 
thought of sufficient importance to, be recorded, and, after 
eqme time, discontinued their use. Whether the defect m 
tins case was imputable to the nomenclature itself, or to my 

uofckilfiiiue**. 



ON METEOROLOGICAL NOMENCLATURE. 3] I 

unskilfulness, it is not for me to decide; but it was chiefly On Meteor* 
on this account, and partly from its connection with a pe- melSuiur*. 
culiar hypothesis, that f n ejected it, and not from any • 

selfish desire •« of tn&kiug way for my own** in opposition 
to it* * 

Mr* Howard refers me to an article in Dr* Rees*# Cyclo- 
pedia, where I may find his ideas on the subject* detached 
fiotti the theory with which they were before united, and 
resting on observation alone. This essay I shall not fail to 
take the brat opportunity of perusing, aud I shall probably 
find, tfmt it will remove part of my objections to the new 
With respect to the other ob^ctiot^arising 
from its $ctfit Of minuteness and comprehension, } tHok the 
onlj^in ethojd bf effectually answering »t mil bo for Mr* 

Howard himself to give a specimen orlt diary constructed 

as mine is, so as to afford a complete history of the atmos- 
pherical phenomena of each day, expressed in his own lap*- 
gang*. 1 feet confident, that Mr. Howard will agree with 
me in thinking, that such tt series of observations will tend 
very math to improve the science of meteorology ; pud I 
have no doubt, that he will have sufficient candour to no- 
knowledge, that the diary, which he formerly furnished for 
the Athenaeum wa* by no meaus sufficiently copious for the 
purpose, 

I am so desirous of carrying my project into execution* 
that t frhall be happy to enter upon any plan of cooperation, 
that shall be suggested by auy of your correspondents* and 
none more so than by Mr. Howard. So far ffom haring 
any partiality for my peculiar phraseology, no one can bo 
more aware of its defects than iti \ self, or more desirous, 
that it should be exchanged for a language that may be more 
sekutiih * and more cornet. 

* 

I am. Sir, 

rparqfe^cntserpqft, 

J. BOSTGCK. 
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XViJSANS of inert using the hardness of tifeaAnd conse- 
' queoUy $ieir durability, have been sought, vntr%it%edi^ 
cpvlplfg ^ any sufficiently cIm up and simple for clam^on 
use* $Wh is the gWmg 01 varnishing of tiles, Ai yHglh * 
4fed vWgf good, buGtoo expensive, to be 
Tsprppg U\es has been pioposed ; and this jpftigaft 
ipg to mo easily prdflticable and not expensive, rSe|mE8fed 
to make trial of »t on out* of my iopfs> that iccjuireuSgfeat 
de$f qf repaiung. Pioviding some of the largest brushes I 
< 20 uj(l get^l and an assistant set ourselves to coat the tipper 
^4#of\qiy tiles with Ur liquefied over a gentle fire, and 
kqpt moderately hot. Four persous were employed to band 
us tbe t aud, when tarred, to lay tin ui in the suu to dfy ; 
whic^i tp^k three or four days, it being then the spring of 
th$ year* It is proper to say, that I had set apart the best 
tiles, or those which appeared most thoiouglily baked; and 
that I exposed the otheis to the sun, that they might be 
warmed and leteive the coat of tar more easily. After the 
process these appeared as if coated with a reddish brown 
varnish* Four hours were sufficient for the preparation of 
two thousand* 

Near my house was a tile kiln, which was just ready to 
draw. As soon as it vrn* sufficiently cool, to allow the tiles 
to be liaodled, 1 had os many taken out, as (eft in the inte- 
rior of the kiln sufficient room for a few people to coat them 
ur>th tar* While two of these were tarring tbe tiles, three 
others were employed to give them, receive them when 
tartedi^ated fey thekn ui a c&ner of the kiln, where the heat 
Y»a^|^M^tgthat of a vapour bath* When the kiln wa* 
quite cold, the tiles were perfectly dried, but they had not 
such a shifting coat as the former, because the great heat 


v gooitifik's BifeUofh pbytueu-fcun. Oct. 1303* p. £43. 
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had <BttttSted*the tar to penetrate into^hew substance. Their 

pofeswere completely st©pped#«tad*fch«y wererendered iiu- 
penetrable to Vate^ as I found by experience. The five 
persons I haY# rnentiened tar redfour; thousand tiles in six 
beOrs. M< K|^|^>h4se^xj^riments did hot consume a barrel 
*f ter.- *- * ; ■*» >.'* « - * . 



The rorf whidj these tiles* were used is open to the The tiles not 
north, an&e&posed to' all the violence of winds and storms* in j^ Gfi 111 
in 177&9 «ud not one of the tarred tiles is at yCa ^' 
^hilih^ired or decayed. They are covered with a mgr fine 
their surface is in us good condition, ijf'wre tar 
£en laid ori. Oa the other hand, sevei$|of those 
gfif before, I had set apart, 9 uppwmg they 
"-r; * u ™ P w€?a ^ ier without any* preparation, because 
ihey^&re thoroughly burned, are cricked, broken at the 
corners,- or splintered ou the surface* 

Some persons say, that tarred tiles would be more Sura- Additions to 
ble, if they were powdered with iron filings and charcoal injU ~ 

dust: but I conceive these substances would render- thesur- 
face rough; and thus detain the water, while those coated 
with varnish wouW let it run off. ^ 

I am of opinion however, that a mixture of lime and tar Other snb- 
would be more beneficial. I think too, that fats in general,' stances> ‘ 
whale oil, or the dregs of our oils, would be equally adapted 
to the pu pose, and still cheaper. 



ANNOTATION . 


I£ew people in London or its vicinity, where tiles are the Calculation of 
common eqvejing of houses, but must have experienced expense i* 
great, incon ve ni cnee from rpofs leaking, and tire consequent thl8 couutr ¥* 
.trpub|e and expense of frequent repairs. Sometimes in- 
dee^hisjs owing to ifie Vidness bf the mortar employed; 

a s m ost corg m o n 1 y the consilience of a few tiles being 
jed te b^Jftost, ^y^bad fmbflSed *atfer. 

Ttib method above ^recommenced would appear fbKbe a 
sufficient remedy Tor this; htia the expense attending* it“ 19 
not nn object at all comparable with the comfort and advan- 
tage of a secure roof. , I am not certain, whether |he jppivnt 
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Experiments 
on radiant he 
in the l7ih 
century. 


MjL^wurr fgpfc : 

be.*peak»ng of plain tile* orjWtltiJttl but taking th«B t* 
bo pliitik ti^es, the- leatt fityuprahk *uppo#it'w>n, the 
»i«? of oars, a roof of 24 'feet i>y 2 4 , whi$h wo o ld lie 
«. house of middling sue weald mluyibput 4 »> 00 . i ' 
Wo«$b*Q tliirds of a barrel of tar, at £9 Jwml, the 
highest prjfe m the market at the present 4 me, coioe to, 
£i Ws. 8d; and the labour, at the . rate of men for 9 
hours, the longest time in the two expert meat*^itM>ve» m% *s» 
aday, w^l, be X l 4s;. so that the whole additiojtttj coyj pf a 
Biodera^ejized roof would not ext.! t £i 15s. ^hisin^ ' 
veryfiovnbe reimbursed by the having m repairs of tiie rojif 
alone; ftbd all “he incorvemene reside the iniur/^ 1 ^^^ 
the ceiJ**'gsand good 4 would b« avoided. :t 

used* which, 1 fhou’ t imngi wou 1 perfectly < 
purpose, supposing such a reof * require a luiudredyrl^t, 
this pow sells for 18s f so that the cost would be only two 
guineas. C. 


XIIL 

Extract of a Letter from Prof. Kries, of Gotha, to Mr* 
Geht.en, on Radiant Heat *. 

1 Imagine a short historical note on ndiant * t wi) 1 not 
be uuplea^i’ig t** your readers. 

;The experiments of Pictet, *nad w*h tw. mirrors, in 
lt the focus of u se o r 1 h he plac r * a burning ’ >dy, and 
thus set lire 1 j combustible substances m the focus of the 
other* justly excited thr attention of natural philosophers. 
But it is surprising, tha* <«* i h experiment had been made 
more than n hundred > - ^ before, but were forgotten. 
.Lambert, in his Pyiometry* says, on the authority of Z&hn, 
that the experiment of collecting beat from a charcoal fi -i 
bjj a mirror of 18 inches diameter, and reflecting it to the 
di^auceof floor 34 feet to a smaller mirror of g ibches, 
which so concentrated the rays* that tinder and mstcbes Were 

• ApiH de Cbim. voL LXXI, j*. i$s. Translated from OehteTs 
Jvanurtby Tassaert. * ; 

Undled 
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on ktAti 

kiodfed £y tVem, Kail loaf ffgd t^eti tiihde at Vtama. The 
work of Zuhn twferrrt to la pfc Cflilrt; h!i HJculun aifttjtcurfte*, 
whichwaa published in 1685. " 

1 have a spiff!! tract entitled : Ac 06 tint of the parabolic Wsodennii 
wooden SlWfWs, and their surprising action, which ■Swart-* row 
lately invented' by Andrew Gaertner, Machinist^ and Bfo* 
del* Master $r the King of Poland and Elector of Saxony, 
at Dresdeiiyt785. 

Ih Ibis Work is the following description of an experiment, Experiments 
,!r< t placed a live coal before the mirror, in its foefete, and wilil lJxel11 - 
|ately the mirror diffused a strong heat to the distance 
> #fty pac<*a, which it would not do with the sun 
^■Coiiceive^ that what is told oi the celebrated Ar- 
^is true: though that he did not produce so power- 
the help of the solar rays, but by a fire kindled 
for the purpose; for when I priced a small mirror, half an 
ell [near a foot] in diameter, opposite the greater, and sixty 
paces from it, and the coal was made to burn bright, imme- 
diately the little mirror lighted a candle ; which many par- 
sons would not believe, till they had seen it. I tried also 
whether a lighted candle would produce the same effect as 
the coal ; but it did not, for there was not the least heat from 
*i.” 



The large wirror here alluded to was feet in dtame- Size of the 
ter: the largest of the author's making was five. mi,T ot§0 

The foi 1 owing experiment appears to me still more sor- Oth«r expert* 
prising. The author says: u if 1 held the mirror ten or mtMU - 
twelve paces from a hot iron stove, immediately it kindled 
a fire: and the same thing took nlaoe on holding it 90 or 
24 paces from a fire i:i a» open fire place.** 

Pictet's expert”) ./it with icy which surprised him so 
much, is described in rhe t-ame worl 

A little after the expernocets i iavc just mentioned, the H«4kntcsl4i 
author continues thus, ** If, instead of fire, I placed cold 
water in the focus of the mirror, it diffused an agreeable 
Cpl4li?9* even in the height of summer: and if, instead of 
water, I used ice, very considerable cold was produced at 
the distance of ten or tweuty paces. 


• More probably, 1 should think, his mundi .Economic, or Ids Spe- 
vCttlff phyiicaoaifllheuiaticulu^tur.ca. C. ^ 

Dolf, 





Structure of 
the mirror* 


vrTHOD or French bfans. 

©df* who ^s spoken of net's giU mnrors, and after 
Him Gehleu, apd histly Fi fjthat it is not known 

ho* Oaeitner made Ins minots. ^fe*foUowiug is file dc- 

- , , , « 1** < <♦ *f , M ’ * 

count h^e m Jm owq wQik. 

*\jlW these minots are of common wofed; more of soft 
vodfi (ha^of haid. For, though I hav^ made mirror 8 of 
aty^oits wph petals, yet what I hftvdffyud is to he undci- 
stooa o wooden mmois ont>, v^noVnu^t he gilt within and 
vgithoutq^JM an\ anuteut wish to ro&ke such ^nuro>»hitu- 
*Ui, o ily to apply to the nm ntoi , who wilt 

and m to evti} t>Up ntcessary to he 

<91 ^ gilding them.” £ ^ 

Gaert^er therefore, though he doe* not^ 
fabricated them, made no mjstny of it. Itisi 
he dii^cte tlie lmnoia to he ^ It on both aides, 
thi* tended to prpatrve the minor, and prevent its being 
warped by dryness ptrhipsm this way he had a convex 
A concave mm qi in one. but he says nothing on the 
&u 
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Method of 


XIV* 

Method of keeping Green Ptase and Trench Beans . 

% 10 a middling sized btewp'in, filled with young gleet* 
keeping green p<as*j, \ ut two 01 tlnce tahlcspoonfulb ot *11 >41, and place 
the j^an o 1 a busk chaicod hie. \s soon as the pease begin 
tojtcl the h« at, t>tii tUm two 01 time tines, md. wlien 
they yitld watci, pom them o t on 11 dish, to d#aio oft the 
water that comt* horn tin m. \\ htn drained, spiead them 
out on paj tr m an 11 y r k m, where tin s n does not come, 
and, that th« v may dry ih< morv. quick 1 ,, tutu them* fre- 
qututh. It ii uecc^aiy ioi then kupinq, th it they should 
n gg return any mpistuie, $ they do, they will soon grow 
mouldy. 

and Trench jJ£rpucb beaus ma^ be managed in the same way, and thus 
bean . they will keep till the next beason as well flavoured as when 

fiist gathere 1 . 

* Soilin'* Bibhtfthiqne Pbysico f couom. -Aug 1808, p 10 $ 

XV. 
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, * V *-'4 

On the Art <of Printlntf ffom'St&nc* Cmmuvcutfd by a 

* * * Cot respondent, t > 

N jour last Tpuig?er vou inserted from the u Annate* de Artof prntng 
Chimtt ' 1 an account & tho rm-thod o( puntirg fiom Mone. fc“"*n 
It is certaiuly an mgemhtis, and mo^t j lobabh a ustful ail; hue. 
thotjj^I fyeh#\e very little known m England* *Fhere are 
onfc^t'wo cncumstanees re ,>cit ng it, with whic^aotne of 
m iy like to ht a< tjuuuttdj that ]^£rfct$ ^fcrits 

i dose t \ture, as fie observes; W'advan- 
|wPM Receg$»n»y to it^givmg a clcdrf^imprts- 

the ink according to his direction, (which waslnkforit, 
considered so great a seutt) but pnfu to it tolouitd tur- 
pentine, copal, or lac varnvh* Muriatic acid is cheaper Muu u c and 
than nitric icid, and ha« the adtanUgc of not acting tipfcn J 1 I t , 1 lc dl!el ° 
the hmu 01 wd\, which lofrtis the Inst of the minish used. 

After jjum basing some piece* of uuubU, l was. much Choice of the 
vexed to find that both the muriatic *|pd uitiie acid left** 1010, 
some of the vv*i» 4 » untouched, and only* paithliy <hs«olv«d 
others; this must be att t.dtd *o n selecting the bleu s 
I hud some pieces of the liu estoru i <jn Chiton near Bris- 
tol tik* a toh rablt pol sh, and dissolve uaiiih. 

But the easiest and cheapest way foi tho»t who wid* t( method 
have a ca»d, cipher*, kc., is Chuuvron’s on stone or even on 
lead. A little pieth may be executed in a cjuaitet of an 
hour; and if vetting ts not sufficient to pi event the >qk 
front adheting to the block, it will bear sponging, and yet 
le&vfe enough of the ink upon the figure*. 

The iuseition of these hints in your \aluable Journal 
will oblige you. constant leader. 

G. O. 

*+ * g s *2 s * aaaega g g sggss g g * 

SClENnriC NEWS. 

Wernerian Natural History Society, 

At a meeting of this Socuty, on the l*/th of May la*t, Rareammals 
the Kev. John Fleming, of Bressay, redh an account of 111 ShctIano * 

several 



fn$ 


at gurnet. 


Captor** 


•csfWTfpf iriwc. 

*mra! raw aoisnals found by him in Shetland ; particu- 
larly plewwuecte* punctatua, a specimen of wlych he exhi- 
bited to $h* Society ; lucernaria cjuadricornw; echinus mi- 
liaria, &c,j and some undescribed specie*, particularly « 
which be proposed to call JUutrt jBtfifit, 'in honour 


Ir. Silts, the illustrator of the corolhijea, At the sane 
meeting. Dr. John Barclay redd remarks Vo soma parts of 
the structure of the large maffueattimsl east ashore m 
StnottMg last} ear. ^ « 

A^r^^eting on the 26 th of May, Dr. John a 

upt experiments and observations on th^ gepfti ma- 
llei "r agamiuem, in which he stated son 
respectjgyp eopoemy of this useful dWafj 
t rated by a serial of drawings and specimen^ 

Bated seeds of the cerealia or cultivated sj 
buds of the stem, and panicle of viviparous grasses. And 
the Secretary read a communication from William Fitton, 
B*4>, on tha porcelain earth of Cornwall. 

^Ffce Coplcyan medal for taut year was adjudged by tie 
Jtoyal Society to dir. Edward Troughtoti, for the account 
of his method of dividing astronomical instruments, printed 
in the ltr»t volume of the Philos* Trans* See Journal, \ol, 
XXV, p. 1 and 100. 



^reof Uia Mr. Albers, of Bremen, having examined the eye of the 
codfish, gudus morrhua, La* finds, that the sclerotica is cons* 
posed of two coatb ; the outermost of which is membranous, 
while the innermost is horny, and divisible into several 
layers* The innermost of these layers is coated with a sub- 
stance resembling spermaceti, which forms little cysts, con- 
taining water in their interval* This separates the sclero- 
tica from the outermost silvery coat of the choroides, which 
by maceration in water becomes divisible into two layers* 
The intermediate coat of the three principal ones that oc- 
cupy the place of the ehoroides in the eyes of fishes, is com- 
posed in the cod of a retiform vascular texture, the trunks 
of winch lbsue from the horseshoe shaped tubercle peculiar 
to ftebes, and the use of which is so difficult to explain* 

Some 



sciEKtmc wttrs* 31 ^ 

Some anatomists have taken this tubercle fot^aghnd, others Tubercle in 
tor u rawscfe; but it appears, from the minutest research, ** 

to be a convolution ofthela^gw bloOdVes&Ts, hhd Mir, Al- 
bers consi&efe tias a sort of reservoir fo^. the blood, a kind 
of rcte mirebtli . 1 J ' * 

The air bladderjpf the sapphi rVne gurnard, trigfa birurrao, A v bladder of 
L, differs very remat|ikbiy r 1in its internal structure, as well 
as in its shape, fro& fchatpf any other known fish. It is 
nea^^jre^inehes long, two broad, and more than Ope deep. 

it has the appearance of having rece^fbd ■*;' deep 
5at the other of two. The ' first- a 

|o^;pf about three quarter ot^uj Incfef the 
i! perpendicular separations* nearly parallel, and 
> inches long. 


tbs tubfish. 



The loss of any one of the senses is certainly a serious Es^Wishment 
calamity, but that of sight is oh many accounts the most ^ Uc *“ 
important. Every attempt to alleviate this loss therefore ^d. 
deserves encouragement, and may be expected to meet Oun- 


ces* proportionate to its merit. The establishment of^ 1$ [r, 
H^jiy at Paris, some remarks on which by Mr. Berard were 
given in our Journal, vol. Ill, p. 1 8$, was formed near 
thirty years ago, and has been imitated we understand in 
other parts of Europe. The benefits, that have already re- 
sulted from the School for Indigent Blind in St. George** 
Fields, are no doubt known to many of our readers; but 
from a participation in these, the children of the wealthy are 
excluded, nor indeed would they be adequate to their wants. 
We are happy therefore to learn, that au establishment is 
recently formed at Chelsea for teaching not only reading and 
writing, but the various sciences, to the opulent blind ; so 
that the children of the rich, labouring u.ndejr this misfor- 
tune, may have it alleviated as fur as is practicable. The 
plan appears to be, on the whole, highly commendable: bat, 
us it is yet in its Infancy, the author, Mr. Bonner, would be 
happy to receive any suggestions, that could tend to its im- 
provement. 


. To CORRESPONDENTS. 

Mr. Shute’s paper was too late for insertion this month. 

Meteorological 
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ARTICLE I. 

The Bakerian Lecture for 1809. On some new Electro- 
chemical Researches, on various Objects, particularly 
the metallic Bodies from the Alkalis, and Earths, and 
on some Combinations of Hidrogen , By Humphry Davy, 

Esq. See. R. S. F. R. S. E. M. I R. A.* 

I. Introduction. 

I HAVE employed no iuconsidcrable portion of the time Application of 
that has elapsed, since ths last session of the lloyal Society, cliernlsuy pui* 
in pursuing the train of experimental inquiries, on the ap-sued. 
plication of electricity to chemistry, the commencement 
and progress of which this learned body has done me 
the honour to publish in their Transactions. 

In this communication, 1 shall, as formerly, state the 
results, I hope they will be found to lead to some view's 
and applications, not unconnected with the object of the 
Bakerian lecture: and though many of them are far from 
having attained that precision and distinctness, which I 
could wish, yet still I lifter myself, that they will afford 
elucidations of some important and abstruse departments 
of chemistry, and tend to assist the progress of philoso* 
pineal truth. 

* Fhilos. Trans, for 1810, p. Id. 

Vo u XXVI.— -Supplement* Sf Explanation 


(£22 EXPERIMENTS ON THE METALS FROM THE FIXED ALKALIS- 

Explanation of the Figures . 

Explanation of PI. IX, Fig. 1. The apparatus for electrizing potassium 
the plates. j n A the glass tube. B the wire negatively elec- 

trified?*. C and D the cup and wire positively electrified. 
Fig.* 2. The apparatus for decomposing water out of the 
contact of air* A A the cones containing the water. 

BBB the tubes for conveying the gas. C and D the pneu- 
matic apparatus. ' / 

Fig. 3. The apparatus for decomposing and recon^pidiig 
water under oif; CC the wires for communicating 
taic electricity. DD the wires for producing the^.^10- 
aion. B the tube. A the vessel containing it. the 

level of the different fluids. 

Pi. X, Fig. 4. The apparatus for exposing water to the 
action of ignited potash and charcoal, out of the contact 
of air. A' the lube for water. B the iron tube. C the 
receiver for the ammonia. D the pneumatic apparatus. 
Fig. 5. The apparatus for the decomposition of ammonia. 
Fig* 6. A Voltaic apparatus, being one of the 200 
which compose the new Voltaic battery of the Royal In- 
stitution. For the construction of this battery, and of 
other instruments applicable to new researches, a fund of 
upwards of zC 1 000 has been raised by subscription, from 
members of the Royal Institution. As yet, the whole 
combination has not been put into action; but reasoning 
from the efieefs of that part of it which has been used, 
some important phenomena may be expected, from so great 
an accumulation of electrical power. 

II. Some new Experiments on the Metals from the fixed 
Alkalis* 

Metals of the* 1“ the paper in which l first made known potassium and 
fixed alkalis, sodium to the Royal Society, I ventured to consider these 
bodies according to the present state of our knowledge, as 
undecompoundcd, and potash and soda as metallic oxides, 
capable of being decora posed ..atid recomposed, like other 
bodies of this class, and with similar phenomena. 
r> liferent hypo- Since that time, various repetitions of the most obvious 

thttical expla- 0 f the experiments on tbi$ v subject have been made in 
iacti. ° K different parts of Europe. The generality of enlightened 

chemists 
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chemists have expressed themselves satisfied both with the 
experiments, and the conclusions drawn from them: 
but as usually happens in a state of activity in science, and 
when the objects bf inquiry are new, and removed from 
the common order of facts, some inquirers have given 
hypothetical explanations of the phenomena, different from 
those I adopted; 

Messrs. Gay-Lussac and Thcnard, as I have mentioned 
on a former occasion, suppose potassium and sodium to be 
compounds of potash and soda with hidrogen ; a similar 
opinion seems to be entertained by Mr. Ritter. Mr. 

Curaudau* affects to consider them as combinations of 
charcoal, or of charcoal and hidrogen, with the alkalis \ 
and an inquirer + in our own country regards them as com* 
posed of or i gen and hidrogen, 

I shall examine such of these notions only as have been 
connected with experiments, and I shall not occupy the 
time of the Society with any criticisms on matters of mere 
speculation. 

In my two last communications, I have given an account Gay-Lussac and 

of various experiments on the action of potassium upon ^unded^on the 

ammonia, the process from which Messrs. Gay-Lussac and action of pous- 

Thenard derive their inferences. At the time that these sil “ n . on am * 

monu. 

papers were written, 1 had seen no other account of the 
experiments of the French chemists, than one given in a 
number of the Moniteur ; and as this was merely a sketch, 
which I conceived might be imperfect, I did not enter into 
a minute examination of it. I have since seen a detail of 
their inquiry in the second volume of the Mem. il’Arctieil, 
a copy of which Mr. Berthollet has had the goodness to 
send me, and the publication of which is dated June 7, 

1809: and from this detail it seems, that they still retain 
their opinion ; but upon precisely the same grounds as 
those, to which I have before referred. That no step, 
the discussion may be tost to the Society, I shall venture * 
ft> state fully their method of operation, and of reason- 
ing. 

* Journal do Physique, June, 1808 ; or Journal, vol. xxiv .p. 40. 
t Nicholson’s Journal, August, 1809, p, 

Y2 They 
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Their method 
of operation, 


•ml reasoning 
on it. 


Drf.-rt in their 
statement. 


Mr Davy’s re- 
sults ye*/ dif- 
ferent, 


They say, that they heated potassium * in ammonia, and 
they found, that a considerable quantity of ammonia was 
absorbed, and hidrogen produced ; and that the potassium 
became converted iuto an olive coloured fusible substance. 
By heating this substance strongly, they obtained three 
fifths of the ammonia again, two fifths as ammonia, one 
fifth as hidrogen and nitrogen ; by adding a little water to 
the residuum, they 4 procured the remaining two fifths, and 
#ouncl in the vessel, in which the operation was carried on, 
nothing but potash. — Again, it is stated, that, by treating 
a new quantity of metal with the ammonia disengaged from 
the fusible substance, they again obtained hidrogen, and an 

absorption of the ammonia $ and by carrying on the opera. 

lion, they affirm, that (hey can procure from a given quan- 
tity of ammonia more than its volume of hidrogen. 

Whence, they ask, can the hidrogen proceed? — shall It 
be admitted, that it is from the ammonia? but this, say 
they, is impossible; for all the ammonia is reproduced. 
It must then come from the water, which may be supposed 
to be in the ammonia, or from the metal itself. But the 
experiments of Mr. Berthollet, jun., prove, that ammonia 
does not contain any sensible quantity of water. There- 
fore, say they, the hidrogen gas must be produced from 
I the metal; and as, when this gas is separated, the metal 
is transformed into potash’, the metal appears to be 
nothing more than a combination of hidrogen, and that 
alkali. 

It is obvious, that, even supposing the statement of these 
gentlemen correct, their conclusions may easily be contro- 
verted. They affirm, that all the ammonia is reproduced; 
but they do not obtain it without the addition of water • 
And of the oxigen which this would give to the potassium, 
and of the hidrogen which it might furnish, to reproduce 
the ammonia, they take no notice. 

I have shown, by numerous experiments, many of which 
have been repeated before members of this Society, thatthe 
results obtained, by applying heat to the fusible substance, 
are very different from those stated by the ingenious French 


chemists., 


* Mem. d’Arcueil, Tom- II, p. 300. 



EXPERIMENTS ON THE METAL* FHOM THE FIXED ALKALIS* 


chemists, when the operations are conducted in a refined from cautious 
and accurate manner. proceeding. 

In proportion as more precautions are taken to pretent Little ammonia 
moisture from being communicated to it, so, in proportion, « g en ^aied, 
is less ammonia regenerated ; and I have seldom obtained 
as much as J, of the quantity absorbed. And I have 
never procured hidrogen and nitrogen, in the proportions 
in which they exist iu ammonia; but there has been always an excess of 
an excess of nitrogen. ' pr °* 

The processes which I have detailed in the last Bakeriau Potassinmai- 
lecture, and .in the appendix to it, show this; and they ways revived, 
likwise show, that a considerable quantity of potassium is 
always revived. 

I have lately performed the experiments, In a manner 
which I proposed page 458 of the last volume of the 
Transactions*, and the results have been very satisfactory; 
as far as they relate to the question of the nature of 
potassium. 

I employed a tube of platina bored from a single piece, potassium heat, 
which, having a stop-cock and adaptor of brass, connected ec * mararaoma 
with the mercurial apparatus, could be used as a retort: 
the potassium was employed in quantities of from 3 to 4 
grains, and the absorption of the ammonia conducted as 
usual, in a retort of glass free from metallic oxides : and 
in a tray of platina. 

In some of the processes, in which the heat was rapidly rapidly 
applied, some of the gray matter, which I have formerly 
described as a pyrophorus, passed over in distillation ; and 
in these cases, there was a considerable deficiency of hydro- 
gen, as well as nitrogen, in the results of the experiment. 

But when the heat wjs very slowly raised, the loss was and veiy slowly, 
much less considerable, and in several cases, I obtained 
more than four fifths of the potassium, which had been tun- 
ployed; and very nearly the whole of the nitrogen, ex- 
isting in the ammonia that had boon acted upon. 

I shallggive an account of one process, conducted with J^rmient 
scrupulous attention. The barometer was at 30*2 in. ; 
thermometer at 51* Fahrenheit. Three grains and a 


* Journal, vol. xxv, {>. 143. 
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half of potassium were heated in 12 cubical inches of am. 
monia, 7*5 were absorbed, and 3*2 of hidrogen evolved. 
The fusible substance was not exposed to the atmosphere, 
but was covered with dry mercury, and immediately in. 
troduced into the tube; which, with its adaptors, was ex- 
hausted, and filled with hidrogen. They contained to* 
gefher -ru a cubical inch. The heat was very slowly ap- 
plied, by means of a fire of charcoal, till the tube was ig. 
nited to whiteness. Ifine cubical inches of gas were given 
off, and \ of a cubical inch 'remained in the retort and 
adaptors. Of the 0 cubical inches, £ of a cubical inch was 
ammonia, 10 measures of the permanent gas, mixed with 

7 of oxigen, and acted upon by the electrical spark, left 
a residuum of 7*5. The quantify of potassium formed was 
such as to generate, by its action upon water, 3 cubical 
inches and t 3 o of hidrogen gas. 

Hesuh.8. Now if this experiment be calculated upon, it will be 

found that 7*5 — *2 = to 7*3 of ammonia, by its electrical 
decomposition, would afford about 13-1 of permanent gas, 
containing 3*4 of nitrogen, and 9*7 of hidrogen. But the 
3*2 cubical inches of hidrogen, evolved fn the first part of 
the process, • added to the 5*8 evolved in the second part of 
the process =s 9; and (he nitrogen in the 8*8 cubical inches 
of gas, (or the 9 — *2 of ammonia,) will be about 3; and 
if we estimate *34 of hidrogen, and *16 of nitrogen, in 
the 5 remaining in the retort; there will be very little dif- 
ference in the results of the analysis of ammonia by elec- 
tricity, and by the action of potassium; and calculating 
upon the T \- of hidrogen preexisting in the tube ami 
adaptors, the loss of hidrogen will be found proportionally 
rather greater than that of nitrogen. 

Another experi- In another experiment, in which 3 grains of potassium 

menu were employed in the same manner, 6*78 cubical inches of 

ammonia were found to be absorbed, and 2*48 of hydrogen 
only generated. The distillation was performed, the 
adaptors and tube bring full of common air: cubical 
inches of gas were produced ; and there must have remain! 
ed in the tubes and adaptors fhc same quantity of residual 
air, as in the process last described. 

Tft 



.EXPERIMENTS ON THE METALS FROM THE FIXED ALKALIS. 


The 8 cubical inches of gas contained scarcely | of a Result*, 
cubical inch of ammonia ; and the unabsorbable part de- 
tonated with oxigen, in the proportion of 11 to 6, gave a 
residuum of. 7*5. — The barometer was at 30*2 in., thermo- 
meter at 52° Fahrenheit! Dr. Pearson, Mr. Alien, and 
Mr. Pepys were present during the whole of these opera- 
tions, and kindly assisted in the progress of them. 

Now 6*78 — *4 of ammonia = (>*38, and this quantity of 
gas, decomposed by electricity, woufd afford 11 *4 of per- 
manent gas, .consisting of 2*9 nitrogen, and 8-5 hidrogen. 

But there are produced in this experiment, of liidrogen, 

$’48 in the first operation^ and 4*%b in thesccoudj ami* 
considering the nitrogen in the permanent gas as 3*32.0*8 
must be subtracted from the common air; which would give 
2*52 for the nitrogen generated: and to those must be 
added the quantity of hidrogen and nitrogen in the tubes 
and adaptors. 

The quantity of potassium regenerated was sufficient to 
produce 2*9 cubical inches of hidrogen. 

In all experiments of this kind a considerable quantity of Black matter 

, , , . . separated. 

black matter separated, during the time the potassium in 
the tube was made to act upon water. 

This substance was examined. It w as in the state of a This examined, 
fine powder. It had the lustre of plumbago, it was a con- 
ductor of electricity. When it was heated, it took fire at 
a temperature below ignition ; and after combustion, no- 
thing. remained blit minutely divided plaiina. I exposed 
some of it to heat in a retort, containing oxigen gas; there 
was a diminution of the gas, and a small quantity of mois- 
ture condensed ou the upper part of the retort, which 
proved to be mere water. 

I made tw o or three experiments, with a view to ascertain 
the quantity of this substance formed, and to determine 
more fully its nature. I found, that in the process in 
which from 3 to 4 grains of potassium were made to act 
upon ammonia in a vessel of platina, and afterward dis- 
tilled in contact with platina, there were always from 4 to 
6 grains of this powder formed ; „but I have advanced no 
farther in determining its nature, than in ascertaining, that A compound of 
tfris platina combined with a minute quantity of matter, 
which affords water by combustion in oxigen, ° ^ 

In 
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In iron tubes, 
nitrogen lost, 
and hidrogen 
produced; 


in ropier, less 
hidrogen; 


in platina, 
hidrogen lost. 


On what do 
these results 
depend ? 


Action of so- 
dium on am- 
monia. 


In the processes on the action of potassium and ammonia, 
in which iron tubes were used, as appears from the expert 
ments^detailed in the last Bakerian lecture and the appen- 
dix, there is always a loss of nitrogen, a (Conversion of a 
portion of potassium into potash, and a production of 
hidrogen. When copper tubes are employed, the hidrogen 
bears a smaller proportion to the nitrogen ; and more potas- 
sium is revived. 

In those experiments, in which platina has been used, 
there is little or no loss of potassium or nitrogen: but a 
loss, greater or smaller, of hidrogen. 

It will be asked, on what do these circumstance* depend? 
Do the affinity of certain metals for potassium prevent it 
from gaining oxigen from ammonia, and do platina and 
copper combine with a small quantity of hidrogen, or its 
basis ? Or arc there some sources of inaccuracy in those 
processes, in which nitrogen has appeared to be decom- 
posed? The discussion of these difficult problems will be 
considered in that part of this lecture, in which the nature 
of ammonia will be illustrated by some new experiments. 
The object of the preseut part of the inquiry is the demon- 
stration of a part of chemical doctrine, no less important 
and fundamental to a great mass of reasoning, namely, 
that by the operation of potassium upon ammonia it is not a 
metallic body that is decomposed, but the volatile alkali ; 
and that the hidrogen produced does not arise from the 
potassium, as is asserted by the French chemists, but from the 
ammonia , as I have always supposed ; the potassium in the 
most refined experiments is recovered , but neither the 
ammonia nor its elements can be reproduced, except by 
introducing anew body, which contains oxigen and hidrogen. 
i have made an experiment upon the action of sodium on 
. ammonia, with the same precautions as in the experiments just 
detailed, a tray, and Ute same tube of platina being employed. 
# 3*3 grains of sodium I found absorbed 9*1 of am- 
monia, and produced about 4*5 of hidrogen ; and the 
fusible substance, which was very similar to that from 
potassium, distilled, did not give off ~ z of the ammoqia 
that had disappeared ; and this small quantity I am 
inclined to attribute to the presence of moisture. Tfe 
permanent gas produced equalled twelve cubical inches; 

and, 
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and, by detonation with oxigen, proved to consist of near, 
lytwo of hitfrogen to one of nitrogen. Sodium was re- 
generated, but an accident prevented me from ascertaining 
the quantity. , 

Whoever will consider with attention the mere visible The volatile 
phenomena of the action of sodium on ammonia cannot, I p^J ecoia “ 
conceive, fail to be convinced, < hat it is the volatile alkali, 
and not the metal, which is decomposed in this process. 

As sodium does not act so violently upon oxigen, as po- Phenomena of 
tassium, and as soda docs not absorb water from the atmos- th * acl «»« of 
phere with nearly so much rapidity as potash, sodium can mom*, 
he introduced into ammonia much freer from moisture than 
potassium. Hence, when it is heated in ammonia, there is 
no effervescence, or at least one scarcely perceptible. Its 
tint changes to bright azure, and from bright azure to olive 
green ; it becomes quietly and silently converted into the 
fusible substance, which forms upon the surface, and then 
Hows off into the tray. It emits no elastic fluid, and gains 
its new form evidently by combining with one part of the 
elementary matter of ammonia, while another part is suf- 
fered to escape in the form of hidrogen. 

It will not be necessary for me to enter into a very minute Mr. Curaudaa’'* 
experimental examination of the opinion of JMr. C'urau. hyp^hesw 
dau, that the metals of the alkalis are composed of the 
alkalis merely united to charcoal. The investigation upon 
which he has founded his conclusions is neither so refined, 
nor so didicult, as that which has been just examined. This 
gentleman has been misled by the. existence of charcoal, as 
an accidental constituent in the metals he employed, in a 
maimer much more obvious, than that in which Messrs. 

Gay-Lussac and Thcnard hate been misled by the moisture, 
which interfered with their results. 

Mr. Curaudau states, that, w hen sodium is oxidated, car- refuted, 
bonic acid is formed. This I have never found to bo the 
case, 'except when the sodium was covered by a film of 
naphtha, i burnt two grains of sodium in 8 cubical inches 
of oxigen: nearly two cubical inches of oxigen were ab- 
sorbed, and soda in a state of extreme dryness, so that it 
could not be liquified by a heat below redness, formed. 

•This soda did not give out an atom of cai bonic acid, drring 
its solution in muriatic acid. Three grains of sodium 
3 were 




Mr. Hitter's 
hypothesis 


refuted. 


His observa- 
tions on t lie ac- 
tion of tellu- 
rium upon 
water. 
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were made to act upon water; they decomposed it with the 
phenomena, which I have described in the Bakerian lec- 
ture for 1807 *. Nearly 6 cubical inches of hidrogen were 
produced. No charcoal separated; no carbonic acid was 
evolved, or found dissolved in the water. Whether the 
metals of potash or soda were ‘formed by electricity or by 
tiie action of ignited iron on the alkalis, the results were 
the same. When charcoal is used in experiments on potas- 
sium or sodium, they usually contain a portion* of it in 
combination, and it appears from Mr. Curaudau’s method 
of decomposing the alkalis, that his metals must have been 
carburets not bf pota&h and soda, but of potassium and 
sodium. 

Mr. Ritter’s argument in favour of potassium apd so- 
dium being compounds of hidrogen is their extreme light- 
ness. This argument 1 had in some measure anticipated, 
in my paper on the decomposition of the earths ; no one 
19 more easily answered. Sodium absorbs much more 
oxigeu than potassium, and, on the hypothesis of hidroge- 
nation, must contain much more hull ogen ; yet, though 
soda is said to be lighter than potash in the proportion of 
13 to 17 nearly i, sodium is heavier than potassium in the 
proportion of 9 to 7 at least. 

On the theory which I have adopted, this circumstance is 
what ought to be expected. Potassium has a much stronger 
affinity for oxigen than sodium, and must condense it much 
more, and the resulting higher specific gravity of the com- 
bination is a necessary consequence. 

Mr. Hitter has stated, that, of all the metallic substances 
he tried for producing potassium by negative voltaic electri- 
city, tellurium was the only one, by which he could not 
procure it. And hestates the very curious fact, that, when 
a circuit of electricity is completed in water, by mean9 of 
two surfaces of tellurium, oxigen is given ofi at the positive 
surface; no hidrogen at the negative surface, but a brown 
powder, which he regards as a hydra ret of tellurium, is 
formed and separates from it; and he conceives, that the 
reason why tellurium prevents the metallization of potash is, 

* Journal, vol. xx, p. 307. 

t llasseufraUj Anna!, de Cheni, tom. x^viii, p. 11. 

that 
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that it has a stronger attraction for hidrogen, than that 
alkali *. 

These circumstances of the action of tellurium upon This does not 
water are so different from those presented by the action a 

of other metals, that they can hardly fail to arrest the compound. 

attention of chemical inquirers. I have made some expe- 

periments on the subject, and on the action of tellurium 
on potassium? and I had, that, instead of proving that 
potassium is a compound of potash and hidrogen. they 
confirm theideaof its being as yet, like other metals^ unde, 
composed, * 

When tellurium is made the positive surface in water, Experiment* oa 
oxigen is given off. When it is made the negative surface, ^josnivny 
the voltaic power being from a battery composed of a .m<l negatively 
number .of plates exceeding 300, a purple iiuid is seen to cIcctrxlil * , l I 
separate from it, and diffuse itself through the water; the 
water gradually becomes opaque and turbid, and at last 
deposits a brown ponder: The purple iiuid is, I find, a 
solution of a compound of tellurium and hidrogen in water; A «*ornpniinrl of 
Which, in being diffused, is acted upon by the oxigen of the 
common air, dissolved in the water, and gradually loses duced. 
a part of its hidrogen, and becomes a solid u\driirel of 
tellurium. The compound of hidrogen and tellurium pro* 
duccd at the negative pole, when uucombiued, is gaseous at 
common temparatures ; and when muriatic acid, or sulphuric 
acid, is present in the water, it is not dissolved, but is given 
off, and may be collected and examined. 

I acted upon potash by meins of a surface of tellurium, Experiment 
negatively electrified, by a part of the large voltaic a ppa- 
ratus lately constructed on a new plan in the laboratory oftri/iecL 
the Royal Institution, art account of which, with figures, 
will be found at the beginning of this paper. 1(J00 double 
plates were used. The potash was in the common state, as 
to dryness. There was a most violent action, and a solution 
of the tellurium, with much heal, and a metallic mass, not 
unlike nickel in colour, was formed ; which, when touched 
by water, did not inllame or effervesce, but rendered the 
Water of a beautiful purple colour, and when thrown into 


* Journal, vol. xxiv, p« 


water 
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' water entirely dissolved, making a bright purple tincture* 

Acompoujrw* . of it immediately occurred to mc$ that the whole of the hidroa 
dnigwi^xigenjS 611 ^ * n common cases would hare been furnished 

and potassium, from the decomposition of the water, had in this instance 
produced. combined with the tellurium ; and that the telluretted hidro- 
gen, (if the name may be used,) had formed with the 
oxidated potassium, i. c. the potash, a peculiar compound, 
soluble hi water : and this I found to be the case ; for, on 
pouring a little diluted muriatic acid into the mixture, it 
effervesced violently, and gave a smell very like that of 
sulphuretted hidrogen ; metallic tellurium was formed where 
it came into contact with the air, and muriate of potash was 
found dissolved in the mixture. 

Action of po- It seemed evident from this fact, that, in the action of 
lujiuuT ° n tC ^ tellurium negatively electrified upon potash, potassium was 
produced, as in all other cases, and that it combined with 
the tellurium, and formed a peculiar alloy ; and this opi- 
nion was farther confirmed by the immediate action of 
potassium upon tellurium. When these metals were gently 
heated in a retort of green glass, tilled with hidrogen gas, 
they combined with great energy, producing most vivid 
heat and light, and they composed an alloy of a dark cop., 
per hue, brittle, infusible at a heat below redness, and 
possessing a crystalline fracture. When tho tellurium was 
in excess in this mixture, or even nearly equal to the potas- 
sium iu quantity, no hidrogen was evolved by the action 
of the alloy upon water; but the compound of telluretted 
hidrogen and potash was formed, which remained dis* 
solved in the fluid, and which was easily decomposed by 
an acid. 

Oxides of po- The very intense affinity of potassium and tellurium for 
tassium and each other induced me to conceive, that the decomposition 
ved together of potash might be easily effected, by acting on tfle oxide 
by charcoal. G f tellurium and potash at the same time by heated char- 
coal; atidlsoon proved, that this was the case. About 
100 grains of oxide of tellurium, and 20 of potash, were 
mixed with 12 grains of well burnt charcoal in pow’dcr, 
and heated in a green glass retort ; before the retort became 
red there was a violent action, much carbonic acid was given 

off, 
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off, a vivuT light appeared in the retort, and there was found Accidental al- 
in it the alloy of tellurium and potassium. ty* 'diurtum 

w . „ 'with potassium. 

In attempting to reduce some oxide of tellurium by char- 
coal, which Mr. Hatchett had the kindness to give me for 
the purposes r pf these experiments, and which must have 
been precipitated by potash, or from a solution in potash, I 
found, that a sufficient quantity of alkali adhered to it, even 
after it had been well washed, to produce an alloy»,of potas- 
sium and tellurium ; but in this alloy the potassium was in 
very small quantity. It was of a steel gray colour, very 
brittle, and much more fusible than tellurium! ; 

I Shall not arrest the progress of discussion, by entering Aeriform eon* 
at present into a minute detail of the, properties of the 
MeHform compound of tellurium and hidrogen ; T shall drogeu. 
mention merely some of its most remarkable qualities and 
agencies, which, as will be shown towards the close of this 
paper, tend to elucidate mauy points immediately connected 
with the subject in question. TIk* compound of {ellurrumL 
and hidrogen is more analogous to sulphuretted hidrogen, 
than to any other body. The smell of the two substances 
is almost precisely the same *. Its aqueous solution is of a 
claret colour; but it soon becomes .brown, and deposits 
tellurium, by exposure to air. When disengaged Irom 
an alkaline solution by muriatic acid, it reddens moistened 

♦In some experiments, made on the action of tellurium and Supposition, 
potassium, in the laboratory of my friend John George 
Esq., of T unbridge, in which Mr.ChildrcnjMr. Pcpys, and Mr. War- sulphur, 
burton cooperated, the analogy between the two substances struck 
us so forcibly, as for some time to induce us to conceive, that /e/- 
luri.um might contain sulphur , not manifested in any other way 
but by the action of voltaic electricity, or of potassium; and some 
researches made upon the habitudes of different metallic sulphurets, 
at the voltaic negative surface, rather continued the suspicion ; for 
most of the sulphurets that we tried, which were conductors of 
electricity, absorbed hidrogen in the voltaic circuit. The great im- 
probability, however, of the circumstance that sulphuric acid, or 
sulphur in any state of oxigenation, could exist in a metallic solu- 
lution, which was not manifested by the action of barytes, induced 
me to resist the inference ; and farther researches, made in the 
laboratory of the ltoyal Institution, proved, that the substance in 
question was a new and singular combination. 

litmus 
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litmus; but, after being: washerf in a small quantity of 
water, it loses this property ; but m this case likewise H 
is partially dosomposed by the air in the water ; so that 
it is not easy to say, whether the power is Inherent in it, 
or depends upon the diffusion of a small quantity of mu. 
riatic acid through it. In other respects^ it resembles a 
weak acid, combining with water, and, with the alkalis. 
It precijRtates most metallic solutions. It is instantly de- 
composed by oximuriaiic acid, depositing a film, at first 
metallic; but which is soon converted into muriate of tel- 
lurium*. 

As arsenic has an affinity for hidrogen, ft "occurred 
to me as probable, that it would present some phettoftfeiif& 
analogous to those offered by tellurium, in its adtiom 
upon potassium, and in its operation upon water, when 
electrified. 

Arsenic made the negative surface in water, by means 
of a part of the new battery containing 600 double plates, 
became dark coloured, and threw down a brown powder; 
but it likewise gave oil’ a considerable quantity of inflamma- 
ble gas. 

Arsenic negatively electrified in a solution of potash like- 
wise afforded clastic matter ; but in this case the whole solu- 
tion took a deep tint of brown, and was pellucid ; but it 
became turbid, and slowly deposited a brown powder, by 
and in contact, the action of an acid. When arsenic was made the negative 
surface, in contact with solid potash, an alloy of arsonfp 
and potassium was formed of a dark gray colour, and 
perfectly metallic ; it gave oil arscniureUcd hidrogen by the 
action of water w ith inflammation, am! deposited a brown 
powder. 

Potassium and When potassium and arsenic f were heated together in hi- 
* drogen 


Arsenic 


made the nega- 
tive surface m 
water, 

I 


in a solution of 
potash. 


with solid 
potash. 


* From the results of one experiment, which I tried, it seems that 
tellurium, merely by being heated strongly in dry hidrogen, enters 
into combination with it. An accident prevented me from ascer- 
taining, whether the compound so formed is exactly the same as 
that described ill the text. 

Volatile pyro- f In reasoning upon the curious experiment of .Cadet, of the proK 
phorus fcoro duction of a volatile pwophoms b> the distillation of aeetite of 
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tlrogen gas, they combined with such violence, as to pro- awnic ' 
dnce the phenomena of inflammation, and an alloy was pro- ul ^ K ^£ 011 
duced of the same kind as that formed by means of the 
voltaic battery* * ' 

As tellurium and arsenic, both combine with hidrogen, 
it appeared to me probable, that, by the action of alloys 
of potassium with tellurium and arsenic upon ammonia, 
some new phenomena would he obtained, and probably 
still farther proofs of the decomposition of the volatile 
alkali, in this process afforded; and this l found w as actually 
the case. 

When the easily fusible alloy of tellurium with potassium, Artion of ?lior 
in small quantity, was heated in ammonia, the surface lost its 
metallic splendour, and a dark brown matter w'as formed, ammonia, 
which gave ammonia by exposure to air; and the clastic 
t fluid, which was generated in this operation, consisted of 
four sixths nitrogen, instead of being pure hidrogen, as in the 
case of tlie action of potassium alone. 

The alloy of arsenic and potassium, by its action upon Action of alloy 
ammonia, likewise produced a gas, which was principally p| >t ^^ ^ 
nitrogen, so that if it be said that the metal, and not the ammonia, 
volatile alkali, is decomposed in processes of this kind, it 
must be considered in some rases as a compound of nitrogen, 
and in others a compound of hidiogcu, which are contra- 
dictory assumptions. 

None of the chemists, who have speculated upon the ima- Hidrocronatiou 
ginary hklroge nation of potash, as far as my knowledge ex- 
tends, have brought forward any arguments of analysis, or lysis or svutho 
syn thesis. ^Thcir reasonings have been founded, either upon 

potash and white oxide of arsenic, Fourcroy, Connais. Chem.Tom. oxide of arsenic 
viii, p. 197, I conceived it probable, that this pyrophorus was a ai) ^ a ^ c ' lale 
volatile alloy of potassium and arsenic. But from a repetition of ** 
the process I find, that, though potash is decomposed in this ope- 
ration, yet the volatile substance is not an allov of potassium, 
but contains charcoal and arsenic, piobably with Jiidrogen. The 
gasses not absorbable by water, given off in this operation, are pe- 
culiar. Their smell is intensely foetid. They are inflairfhnable, and 
seem to contain charcoal, arsenic, and hidrogen : whether they are 
mixtures of various gasses, or a single compound, I am not at present 
able to decide. 


distant 
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distant analogies, or upon experiments in which agents, 
which they did not suspect, were concerned' No person, 

I believe, has attempted to show, that, when potassium; 
or sodium is burnt in ox'rgett gas, water is* formed ; or that 
water is generated, when potassium decomposes any of 
the acids *: and no one has been able to form potassium, 
by combining hidrogen with potash. I stated in the Bake* 
rian lecture for 1807, that, when potassium and sodium 
were burnt in oxigen gas, the pure alkalis were formed in 
a state of extreme dryness; and that 100 parts of potassium 
absorb about 18 parts of oxigen, and 100 parts of soda 
about 34 parts. Though, in the experiments from which 
these deductions were made, very small quantities only of 
the materials were employed, yet still, from frequent 
repetitions of the process, I hoped that they would ap* 
proaclt to accuracy ; and I am happy to find, that this is 
the case; for the results differ very little in some experi- 
ments, which I have made, upon considerable portions 
of potassium and sodium, procured by chemical decompo- 
sition. 

Oxigen con* When potassium is burnt in trays of platina, in oxigen 

sumed proper- „ as h as b ccn dried by ignited potash, the absorption of 
tional to the . , . , , , * , . . . , c f 

quantity of oxigen is about of a cubical men for every gram of the 

metal. 

pecom position * When, in October 1807, I obtained a dark coloured combusti- 
of boracic. acid, blc substance from koracic acid, at the negative pole in the voltaic 
circuit, 1 concluded, that the acid was probably decomposed, ac- 
coiding to the common law of electrical decomposition. In March 
180S I made farther experiments on this substance, and ascertained, 
that it produced acid matter by combustion ; and I announced the 
decomposition in a public lecture delivered in the Royal Institution 
March 12. Soon after f heated a small quantity of potassium in 
contact with dry boracic acid, no water was given off in the ope- 
ration, and I obtained the same substance, as 1 had procured by 
electricity. Messrs Gay-Lussac and Thenard have likewise ope- 
rated upon boracic acid by potassium, and they conclude, that they 
have decomposed if ; but this does not follow from their theory, 
unless they prove, that water is given off in the operation, or com- 
bined with the borate of potash ; the legitimate conclusion to be 
drawn from the processes, on their hypothesis, was, that they had 
made hydiuret of boracic acid. 


metal 
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metal consumed ; and when sodium is burnt in a similar 
manner, about a cubical inch is taken tip for every grain *. 

The alkalis so formed are only imperfectly fusible at a red 
heat ; and do npi,* like the easily fusible alkalis, give indi- 
cations of the^fnFesence of^$H)isturc. 

Mtvd’Arcet has 'shown byiome very well conducted in- Potash and soda 
qnirtes, that potash ami'soda f, in their common state, con.^"^ 111 mucl1 
tain a considerable proportion of water; and Mr. Berth ol* 
let concludes, that 100 parts of potash, that have been kept Potash loses its 
for some time in fusion, contain 13*89 parts of water, which 
is fist :w^eqthOvalkali enters into combination wit^ muriatic muriatic acid, 
acid; amt tfee^Same sagacious observer, from fome very 
mrn^ experiments, infers, that muriate of potash, which 
hasten ignited, contains in 100 parts 66*66 potash and 
33*34 muriatic acid, a determination which differs very 
little from that of Bucholz. j. 

To determine the relation of the dryness of the potash, Pota^ium con^ 
formed from potassium, to that which has been considered 01 ' 10 ! 1 11,10 

1 7 potash upon 

as freed from the whole or the greatest part of its water, in tin* surface »#f f 

muriate of potash, I made several experiments. I first at- murialic 
tempted to convert a certain quantity of potassium into potash, 
upon the surface of liquid muriatic acid; but in this case the 
heat was so intend, and hidrogen holding potassium in solu- 
tion was disengaged with so much rapidity, that, there was a 
considerable loss of alkali ; yet even under these circum- 
stances I obtained from 10 parts of potassium 17*5 Of dry 
muriate of potash. The most successful and the onlymode 
which I employed, that can be entirely depended upon, was and in muriatic 
that of concerting potassium into muriate of potash in 
riatic acid gas. I shall give the results of two experiments 
made in this manner : 5 grains of potassium, inserted in a 
tray of platina, were made to act upon 19 cubical inches of 
muriatic acid gas, that had been exposed to muriate of lime; 
by the application of a gentle heat, the potassium took fire, 

* The quantities of gas given out by the operation of water are 
in a similar ratio. See page 43 of the last Bakerian lecture [Journal 
vol. xxiii, p. $45], and page 330 of this paper, 

f Annates de Chimie, Nov. 1808, page 175 ; or Journal for Sep* 
tember. 

Vol. XXVI, Supplement. Z 
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burnt with a beautiful red Light*, and the whole mass ap- 
peared in igneous fusion; a little muriate of potash, in the 
state of a white powder, sublimed and collected in the top 
of the vessel in which the experiment was made. Nearly 14 
cubical inches of muriatic ftCiU gft© If erC alflOftetl, <H1(1 AbOUt 

5 of hidrogen were produced? The increase of weight of the 
tray was about 4*5 grains ; and itdjd not lose any weight by 
being ignited, 

Exp. 2. The second experiment was conducted with still more at- 

tention to minuteness. 8 grains of potassium were employed; 
above 22 •cubical inches of muriatic acid gas were,, consumed; 
the potassium burnt with tli6 same brilliant phenome&a as in 
the last experiment, and the increase of Aveightof the. tray 
was 6* grains. The muriate of potash was kept for some 
minutes in fusion in the tray, till a w'hite fume began to rise 
from it, but it did not lose the of a grain in weight. 
Aftct&the muriate of potash had been washed out of the tray, 
and it had been cleaned and dried, it was found to have lost 
about a third of a grain, which was platinaiu a metallic state, 
and that had alloyed with the potassium, where it was in 
contact with the tray, during the combustion. There was no 
appearance of any water being separated in the process. A 
little muriate of potash sublimed ; this was washed out of 
the retort, aud obtained by evaporation; it did not equal ? 
of a grain. 

Deductions. Now if the data for calculation be taken from this last ex- 
periment, 8 grains of potassium will combine with 1*4 
grains of oxigen, to form 9 4 grains of potash, and 6*6 — 
1*4 = 5*2, the quantify of muriatic acid combined with the 
potash; which would give in the 100 parts in muriate of 
potash, 35*6 of acid, and 61*4 of potash. But 35*6 of 
muriatic acid, according to Mr. Bcrthollct’s estimation, 
would demand 71-1 of alkali, in the state of dryness in 
which it exists in muriate of potash; and 71*1 — 64*4 =s 
6*7 ; so that the potash taken as a standard by Mr. Ber- 
thollet contains at least 9 per cent, more water, than 

* As a retort exhausted of common air was used, the small quan- 
tity of residual common air may have been connected with this vivid- 
ness of combustion. 

„ 1 that 
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that existing in the potash formed by the combustion 
of potassium in muriatic acid gas, which consequently 
may with much more propriety be regarded as the dry 
alkali *. 

Afler these fflusiraiioh^' f trdstthe former opinions, which Potash and q<xU 
I ventured to bring forward, concerning the metals of the Jv^ neta ^ ic 
fixed alkalis, will be considered as accurate, and that potas- 
sium and sodium can with no more propriety be considered 
as compound v, than any of the common metallic substances ; 
and that potash and soda, as formed by the combustion of 
thte* petals, are pure metallic oxides, in which rtb water is 
knownib exisf. 

These conclusions must be considered as entirely indepen- 
dent of hypothetical opinions, concerning the existence of 
hidrogen in combustible bodies, as a common principle of 
in llamm ability, and of intimately combined reciter, as an 
essential constituent of acids, alkalis, and oxides. This part 
of the inquiry I shall reserve for the conclusion of the lecture, 
and I shall first consider the nature of the metal of ammonia, 
and the metals of the earths. 

(To be continued .) 


II. 

Of the SpinelloAic : And some other fossil Substances , by 
Mr. Noscf. 

MR. NOSE has described this substance in his mineralogy s?h\elbne 
of the mountains of the Rhine. lie found it on the banks where f° uivs * 
of the lake of Laach, near Andernach. It is in a rock 
composed of various substances, as oxide of iron, quartz, 
hornblende, mica, and some other substances, to which he 
has given peculiar names, such as, 

* Consequently Mr. Befthollet’s fused potash must contain nearly Water in 
23 per cent of water. From my own observations I am inclined to P dlas h. 
believe, that potash kept for some time in a red heat contains 1® or 
17 per cent of water, taking the potash formed by the combustion of 
potassium as the dry standard, 
f Journal de Physique, vol. lxix # p. 160, 
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1, A variety of tabular feldspar, which he calls sanidin ; 

2, Another substance, crystallized in small silky tufts, 
which he calls desmin . 

The spinell&ne has a brownish colour/' 

Its form appears to be thafdf a jhexaed&l prism, ter- 
minated by triedral pyramid^with rhdift||Qidal faces. 

Mr. Nose however imagines, that he has observed a great 
tnany points pf resemblance belwfeii it and the balass ruby, 
or spinelle, whence he has been led to give it the name of 
apinbllatie. 

It doe! not rank very high in point of hardness, b|jt is 
sufficiently hard to scratch glass. ijjpjK 
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Researches on Acetic Acid , and some Acetates : Iiy Ricitaiu) 
Chenevix, Esq. F . R . S . M. R. 1. A. fyc. 


(Concluded from p. %37.) 

To ascertain the saturating power of this solution of 
potash however, I neutralized with it muriatic acid diluted 
so as to be of the specific gravity of 1*0707. Of this 
10*000 parts required 27*448 of solution of potash. I then 
precipitated an equal quantity of the same acid by nitrate 
of silver, and I obtained 5*050 of muriate of silver, which 
gives us a fixed standard for the solution of potash, and 
renders the experiments capable of being compared together, 
and with others. The specific gravity of the solution of 
potash was 1*0786. 

Carbonate of potash thrown into a fluid containing a 
spirituous liquor is divided into two portions : but if the 
fluid contain acetic acid also, or, I believe, any other acid, 
th&t forms with the potash a salt soluble hi spirit, the sepa- 
ration does not take place; particularly if the acid con- 
tained in it be fnuch more in quantity than the spirituous 
liquor. For this reason I have been forced to distil the 
"fluid products of acetates of silvery copper, and nickel, 
from potash, till all their acid was extracted, and examine 
them afterw ard for the spirituous liquor; 

I in- 
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I introduced a hundred parts, by measure, of the liquid 
i o be assayed into a tube, which was 5 dec. [10*6 inch.] 
long, and 5 or 6 mil. [0*2 of an inch] in diameter, and 
closed each end by a small cork, . lput in carbonate of 
potash sufficient to render the, separation complete, and in 
order to bring the^|^ituons1%uor to the part of the tube, 
where I had measured fhelwbole of the liquid before l put 
in the carbonate of potfth, I let out a portion of thft 
liquid below, by drawing out the cork from the bottom, 
so as to compensate the increase of bulk occasioned by the 
addij^on of carbonate of potash. Thus I avoided the 
e r r o frr s , " th a t 8$y inequality in the bore of the tube would 
have occasioned* 

The pyroacetic spirit thus separated is not at its greatest 
degree of dryness : but it is in a sensibly uniform state, and 
may be subsequently rectified by other processes. * 

In a similar way I proceeded with all the liquid mentioned 
in this paper. 

As to the aeriform products, the separation of the car- Atviform pro- 
bonic acid was effected in the solution of barytes contained <Aucls * 

Sir the first phial. I ascertained its quantity by examining 
the carbonate of barytes formed during the process. The 
hidrogen gas I collected in the pneumatic apparatus. 

I will not assert, that there is exactly the same precision Calculations, 
with regard to all the acetates ; but the variations appeared 
to me too small, to he noticed in researches of this kind. 

If an acetate of the same metal be distilled several times, 
we shall find slight variations from one experiment to an. 
other, which require numerous repetitions, that we may 
take the mean of as many operations as possible. We 
* should also take every rare, to preserve the saspc degree of 
temperature throughout every operation, as wety as in all 
that are undertaken with a view of comparing the different 
acetates with each other. 

These variations take place most generally in thq acetates 
that yicjifl the greatest quantity of pyroacetic spirit ; and it 
was by taking the, mean terms of several operations, and 
particularly attending to the greatest and smallest .quantities 
of e$ch substance produced in distilling all these salts, that 
I determined the proportions and order in the following ge~ 
neral table* 
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In this tabic it may be remarked, that the specific gravity Anomaly in 
of. the product of the distillation of acetate of silver is but t s ^° v ^ cta # e of 
l*OG56, while its degree of acidity greatly exceeds that of tho 
rest: yet it does not contain any sensible portion of pyro- 
acetic spirit. At first I suspected, that this product might 
contain some other v§gctable.$cid, beside the acetic : and I 
had not to choose among a great number, for few would 
have resisted the heat this product had undergone without 
being decomposed or volatilized. I saturated a portion 
with potash, and sought in vain for some other acid, t 
chiefly expected to find in it pyrotartaric acid, but 
it did not form the least precipitate with acetate of 
lead. 

This fact may be explained by the tendency the concen- 
trated acetic acid has to become solid, and the expansion it 
would undergo a little before the instant of congelation, ana- 
logous to what sir Charles Blagdeu observed in water, f 
exposed to the same temperature the products of the dis- 
tilled acetates of silver, nickel, and copper, and that from 
silver crystallized first. It was likewise the last liquefied on 
raising the temperature anew; which tends slightly to support 
the explanation I have given. 

With 15 gram. [232 grs.] of the liquid product of Specific gravuy 
the distillation of the acetate of silver I mingled waicr by „f 

gramme at a time. The specific gravity went on in-thr and trmn U 
creasing, till three grammes of water had been added, v ' uh UA,U * 
when it was 1*0733; and the degree of its acidity, 
according to the component parts, 76*8959. With five 
grammes of water the spec. grav. was 1*0693. From 
five grammes to ten there appeared to me some slight * 
variation; but beyond that proportion, wheft it was 
1*0597, it decreased uniformly. I had no opportunity 
of examining this series of mixtures but once, but it ap- 
pears to favour in y opinion. It must be confessed how- 
ever, that the effect is very great to be produced by so 
Slight a cause. *> 

This part of my researches however I have not examined Mixtures of 
Sufficiently to decide. It is to be wished, that the exact 
ratios between the specific gravity and acidity of a liquor be examined. 

containing 
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ON ACETIC ACID AND ACETATES* 

containing acetic acid, without any other substance, 
should be ascertained** , , 

What I have just said of the congelation of the liquid 
product of the distillation of acetate of ^silver proves, that 
the crystallization of acetic acid is no way.pwing to the 
presence of the spirituous liquor. In fact hpw can^we 
imagine, that a fluid congeaiable only at a verygreat degree 
of cold can increase the crystallizableness of another fluid, 
Which crystallizes much more readily than itself? No cause 
for the crystallization of tartaric, oxalic, or any other acid 
has ever been sought for, but its peculiar nature. 

The purest and most concentrated a<s^|c acid l ever 
saw was that I obtained from the acetate of silver by dis- 
tillation* 

There seems to be some anomaly in the products of the 
distillation of acetate of nickel. The quantity of carbon 
in the, residuum in the retort is very great, and there is like- 
wise a great J[eal carried off by the gas. The difficulty of 
obtaining a sufficient quantity of this metal prevented me 
from carrying my examination farther. 

I cannot answer to a few hundredths for the quantity of 
spirituous liquor contained in the products of the distilla- 
tion oft the acetates of silver, nickel, and copper, on ac- 
count of the small quantity they contain, and the larger 
proportion of their acetic acid. The acetate of silver ap- 
pears to me to contain none. I am not so certain with re- 
gard to that of nickel, After having deprived the liquid* 
product of the acetate of copper of a large portion of its 
acid by distilling it with carbonate of potash, 1 separated 
about 0 17 of spirituous liqnor by the method used for the 
other liquid products. 

The acetate of iron is one of those most easily decom- 
posed by heat. Accordingly it yields less of the spirituous 
liquor, and more acid, in the product of its distillation, 
than we have reason to expect from its other properties* 

Without arroga/iqg to tigsc results more confidence, than 
the nature of the research allows them to eighty., we see, that 
ffom the four me&ls reduced to the suietallip state during 

* See the pap ef by Mr. MoHerat, Ann. de Chim., vokixviii, p. 
&S ; or Journal, vol. xxr, p, 155. 

th$ 



ON ACETIC ACID AND ACETATES, 345 

4i>6 operation the quantity of pyroacetic spirit is uniformly 
greater in proportion as the metal is less easily reducible. 

2iuc, which docs not alter its state, gives still more : and in 
this case the beat is necessarily greater, before the acid 
quits its base. Lastly manganese, which is not in the same 
stale before and after the process, yields more of the 
spirituous liquor than zinc, because the base is capable 
of absorbing about 0*46 of oxigen, and with this the apid 
furnishes it. 

Some preliminary experiments, by which I found that Has w oxie^n 
acetic acid contains a larger proportion of oxigen than the tIiau acetic ac,< h 
pyroacetic sprit, prove, that this acid furnishes it for the 
superoxidation of the oxide of manganese ; and that by this 
mean an effect is produced, which in other circumstances 
takes place without it. 

This will be farther demonstrated by the distillation of I.iqi-irifrom the 
earthy and alkaline acetates. 1 distilled the acetates of alkalilieacetate * 

J morts spirit wou* 

potash and soda, and obtained a more spirituous ami less ami less acid 
acid liquor, than any of those furnished by the metallic ll,c 

acetates. I obtained a similar result by the distillation of 
acetate of lime; but very pure and dry acetate of barytes, From acetate 
prepared with acetic acid made by Mr. Molleral*,. \ ielded ot . r u ** 
me a liquid of the spec. grav. of 0*8458, which did not 
redden blue vegetable colours, and which, being treated 
with carbonate of potash to separate the pyroacetic spirit, 
did rtot allow the separation of a single. drop. So far from 
this* having mixed a hundred measures of it with a him- 
dred measures of water, and having afterward added car- 
bonate of potash in the usual way, more than a hundred 
measures of pyroacetic spirit separated. The whole of the 
liquid therefore, arising from the distillation of acetate of 
barytes, was pyroacetic spirit more free from water than 
that from which carbonate of potash has taken all the 
water it can. Its specific gravity was greater than that of 
pure' pyroacetic spirit, because it contained a yellow em- 
pytemnatic oil. 

Thesq results prove, that, acteris paribus , the produce In the invewe 
tion of pyroacetic spirit follows pretty exactly tfie inverse 

composition, 

‘ * Consequently obtained from the distillation of wood. C. 

ratio 



m 


ON ACETIC ACU> ANI> ACETATES. 


* ratio of the facility of decomposition by a high temperature : 

and that, if the acetate of manganese be an exception to 
this law, it is because its base facilitates the decomposition 
of the acid by absorbing oxigen. , 

No doubt there are other circumstances, that influence 
the results of these distillations; but the determination of 
such complicated causes is a problem not to be soiled in the 
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pr«£cnt state of chemistry. 

Pyroacetic spirit is precisely the same substance^ whatever 
bo the salt that has served for its formation. 

Prussic acid and ammonia have been classed among the 
products of the distillation of acetates. I have digested the 
liquid product of the acetates of lead and of potash on 
the red oxide of mercury, and on the black oxide of iron 
with potash. I have treated it with sulphate of iron, and 
by all the means I could think of; but I could not find any 
prussic acid, any more than in the dry rcsiduumin the retort. 
Though it is extremely difficult, to detect very small quan- 
tities of prussic acid in any substance whatever, I do 
Hot think any exists in ihe liquid products of distilled 
acetates. 

As to the ammonia I added lime and potash to the liquid 
products of several acetates, and 1 afterward held near 
them a tube wetted with muriatic acid, when very visible 
vapours were produced. 1 could not distinguish the am- 
monia by the smell. I held the same tube moistened with 
muriatic acid near the surface of a little common alcohol, 
and observed the same vapours, i precipitated by a solu- 
tion of potash a solution of acetate of copper, and added 
a little-of the liquid product of distilled acetate of potash. 
Dividing it into two portions, into one I put a single drop 
of ammonia, and none into the other. I filtered the two 
separately, and then passed a stream of sulphuretted hidro« 
jgpa&gaijhrough each. Iu that containing the drop of am- 
monia, 'brown (locks were formed, like hidrosulphuret of 
copper ; but in the other I could distinguish nothing. 
From these experiments i am persuaded, that no ammonia 
is formed {in the distillation of acetates; and that the 
mistake has arisen from the vapours, which muriatic acid 

forms 
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forms with the spirituous and volatile part of their re- 
spective products. 

It is of little importance to know whether prussic acid Found perhaps 

when the acid 

or animotiki b«j contained in the products of acetates form- was 'impure, 
ed by an impure acetic acid dke vinegar ; for the extractive 
or mucilaginous matter might furnish either, without" tho 
acetic acid contributing to it. 13utas th»o acid is frequent- 
ly the last result of the destructive distillation of vegetable 
substances, it is essential to know, whether it contain 
nitrogen. 

In all the products of the distillation of acetates, but Rrown fetid o«| 
particularly those that, yield most pyroac^tic spirit, we bom acetates, 
find a brown, fetid oil ; but I have taken no notice of this 
In the table. 

I endeavoured to modify the products of the distillation Amate of trad 
of the acetate of b ad, by mixing with it other substances, charcoa] Wllh 
either oxidating, or disoxiduting. The aeetaie of lead 
mingled with a fourth of charcoal yielded $2.5 of pyro- 
acetic spirit by distillation : and the same salt mingled with and tfithmride 
a fourth of black oxide of manganese yielded but 34. Their °* man S ane * c - 
specilic gravities were 0-9606 and 0*9633; and their ratio 
of aridity 2*415 and 2*052, 

The acetate of lead described by Thenard yielded 59 of 
pyroacetsc spirit ; 3*973 of acidity ; and the spec. grav. of 
the whole liquid product was 0*9302. 

It is certain, that heat alone is not sufficient, to convert Heat alone 
acetic acid into pyroacedc spirit; but that the concurrence pyroaeetic 
of other circumstances is necessary, which we are not yet acid into pyro- 
abJe to ascertain. Jnto a porcelain tuhe, at a strong red acetlc spml ‘ 
heat, I passed acetic acid of the spec. grav. 1*0635, and 
the acidity of which was 60*624 The porcelain tube was 
luted to a tubulated matrass, and in the tubtilure were 
placed two tubes. One of these, being open at both ends, 
allowed me to drain out the liquor, that condensed in the 
matrass, by means of a little pipe. The other, which was 
curved, reached to the bottom of a phml containing a solu- 
tion o£ barytes, and communicating with a pneunmtochcmical 
trough. I continued the process eight hours, constantly 
returning into the retort the liquid that condensed in the 
matrass; so that ultimately each particle had passed five or 

six 
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six limes through a tube heated red hot for the space of 
six inches Carbonic acid and carburetted hidrogen gas 
were continually evolved. The liquid that passed into the 
matrass became more and more brown, and a small quan- 
tity of coally matter was left in the retort. The weight of 
the add was then 1*0443, and the proportion of its acidity 
was oply 33*65. No pyroacetic spirit was formed. Acetie 
acid therefore is capable of supporting a great heat, with- 
out being totally decomposed, and is at the same time highly 
volatile. For this reason it is almost always a result of 
the destructive distillation of vegetable and animal sub- 
stances. *?'’> 

Heat diminishes It is to be observed that tho acidity of the acetic acid, 
thax^i ts gravU y C has passed through & red hot tube, diminishes roucli 

more than its specific gravity. This is analogous to what 
happens in the result of distilled acetate of nickel. The 
cause f know not. I could not find any oil or other sub- 
stance in these liquids ; if they contain any other acid than 
the acetic, it must differ from this in a very few properties, 
for all those I examined agree perfectly with those of acetic 
acid. 
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If carbon be introduced into the red hot porcelain tube 
before the vapour of acetic acid is passed through it. nothing 
is collected, even after a single distillation, but water, car- 
bonic acid, and carburetted hidrogen gas. 

The distillation of some other salts formed by vegetable 
acids leads me to believe, that the acetic is the only acid, 
the salts of which furnish pyroacetic spirit by distillation. 

I have distilled tartrate of copper and lead, and acid 
tartrat^qf potash. I have .treated the products in the same 
manner' a£ 1 did those of the acetates, but in no instance did 
I perceive any traces of the pyroacetic spirit. 

The acid oxalate of potash also afforded me none. On J 
comparing all the products of the distillation of the tartrate 
and. oxalate of potash, I believe, that the tartaric acid dif- 
fers from^the oxalic chiefly by containing a larger propor- 
tion of carbon. ^ , 

I could not obtain any pyroacetic spirit from the distilla- . 
tion of citrate of potash. 


As 


or citric. 
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As the pyroacetie spirit appears to be a constant and Compared with 
uniform substance, whatever may be the acetate from other * s ^ nts * 
which it is derived, I have compared it with other spirituous 
liquors, in whteh the acetic acid might have had some in. 
flucnce. 

It is pretty generally imagined, that what is contained in Formation of 
vinegar is the result of the vinous fermentation, which acetic et ' ,ua ' 
during the distillation becomes ether by the action of the 
acetic add. Mr. Gehlen very lately denied the direct forma- 
tion of an acetic ether: but Mr.Thenard has since formed it, 
as other chemists had done before*. In March 180.1 I 
obtained the 5 following results, and I have since verified 
them. 

1 mixed together ten parts of alcohol, of the specific Experiment 
gravity of 0*8483, and ten of acetic acid exempt from all 
spirituous liquor, the spec. gray, of which was 1*0705, and 
10 parts of which were neutralized by a quantity of base, 
which I shall represent by 49*587. The specific gravity of 
the mixture was 0*9450, though by calculation it should 
have been 0*9594. There was a very slight evolution of 
caloric, but I observed no other action, even at the ex- 
piration of eight and forty hours. I afterward ^ distilled 
this mixture to dryness. The product had lost nothing 
perceptible of its weight, but its spec. gray, had become 
0*9372, I distilled this liquid to dryness eight times over in 
close vessels ; but its specific gravity did not alter after the 
first distillation. I neutralized 10 parts of this ether, which 
from its composition was equal to 5 parts of the acetic 
aefid employed ; and it took but 14*274 of base, -instead of 
24*793, the half of 49*587. Thus on distilling together 
10 parts each of such alcohol and acetic acid as "are de- 
scribed above, , or nearly ■&, of the acid were ex- 

pended in the etherification. 

To procure this ether free from acid, FWurated it with The ether frfba 

dry carbonate of potash; and added enough of this salt to * rom acid * 

take tip all the water. Thus I obtained 7*40 parts of ethfjr 

of the specific gravity of 0*862 1‘. By adding a little’ of 

this to highly concentrated acetic acid, we have in a small Concentrated 

./ . vinegar. 


* For its spontaneous formation see p. 157, 
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dtf Acetic acid and acetates. 

bulk a fluid, which makes a very pleasant vinegar by mix* 
in g it with water. 

To procure a sufficient quantity* of pyfoacetic spirit for 
comparing it with real acetic ether, I distilled ten pounds of 
acetate of lead. The apparatus consisted of an earthen 
retort, to which was luted a tubulated matrass, furnished 
with a tube reaching to the bottom of a very Jong proof 
phial, which was surrounded with a mixture of ice and 
muriate of soda. A second tube, straight and open at each 
end, allowed', me to draw off the various liquid products 
collected in the matrass during the process. These I sepa* 
rated into two nearly equal portions, about 18 or 20 
ounces each, A great deal of gas was evolved, which had 
a strong smell 5 but from which, when it came into the cold 
proof phial, was condensed a perfectly dear and colourless 
liquid, weighing about 3 ounces. I redistilled these pro- 
ducts, dividing the first two again. 

The following are the results. 



Specie 

gravity. 

Proportion 
of acidity. 

Ethercous 

liquor. 

1st f lst P 0rt * 0P 
product | 2d portion 

j 0*997 i 

0*290 

| 0*250 

1-00)3 

0*525 

scarcely 

perceptible. 

^ 1 1st portion 

0-8177 

scarcely 

perceptible. 

9-625 

product J 2d portion 

O-M'iK j 

| ( 1 005 | 

8*525 ^ 

l. 3d portion 

0 9972 

1*353 | 

1*475 

3d 

product ^ 

0*7919 

none 

10*000 


Th$)'Operation afforded me a sufficient quantity of pyro- 
acetic spirit, to be able to examine its properties. 


It is perfectly colourless and limpid. Its taste is at first 
acid and burning; but afterward becomes cool, and in some 
sort urinous. It Has the generic smell of volatile oils, without 
aur being able to say of which in particular. Perhaps it 
comes near that of peppermint mingled with bitter almonds. 
The specific gravity of that condensed by cold a? the ex* 
tremity of the apparatus was, as we have seen, 0*7929 *. 

* This, or the number in the table, must be an errour of the press. C. 

« * 1 

tremity 
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Rectified once from muriate of lime, it became 0*7864; 
and this was the lightest I obtained. Mr. Trommsdorf says 
he has had it at 0*75 ; but 1 never found any so light. It is 
even probable, that whatl estimate at 0*7864* having been 
condensed at acold of 12 w or 15^ belowO [5 Q or 10*4° F.] f 

is nearly the lightest possible. It burns with a white flame 
externally, and a fine blue inner flame. It leaves no re&i*. 
duii m after combustion. It boils at 59 u [138*2° F.]. I 
do not know at what degree it becomes solid, as I exposed 
it only to 16? below 0 [5° F.J when it remained perfectly 
fluid. It mixes with water in all proportions, as well as 
with alcohol, and all the volatile oils I tried. With olive 
oil it appears to mix in certain proportions, which vary as 
one or the other predominates ; except heat be applied, 
when they mix whatever their quantity may be : so that at 
a temperature much below its boiling point the pyroafcetic 
spirit has the remarkable property of mixing with water, 
with alcohol, with fixed oils, and with volatile oils, in all 
proportions. W'hen cold it dissolves a very little sulphur, 
and a little more phosphorus. Camphor has not a more 
active menstruum. White wax, as well as grease, dis- 
solves hi it hot; but part of both separates, when the tem- 
perature is lowered. Water however occasions a copious 
precipitate from both solutions when cold. It dissolves a 
little elastic resin, which water precipitates from it. An 
aqncous solution of gum arabic is rendered very turbid 
by it. 

Taught by the labours of Mr. Thenard, that acctie ether Acetic ether de- 
is nothing but a combination of acetic acid with alqjptypl, arid ^ 

that this combination yielded to the action of alkalis* j 3Nvas 
willing to try the pyroacctic spirit comparatively with acetic 
ether. 

Into acetic ether of the specific gravity of 0*8627 I put Experiment, 
some caustic potash, which dissolved in it, and the liquid 
became yellow. Soon after, and in proportion as the 
potash dissolved, it lost the smell of ether. Subjecting 
it to distillation, the solution grew deeper coloured 
by concentration, and a weak alcohol of the specific 
gravity of 0*9059 passed into the matrass. In the retort 

I |ound 
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treato<l in the 
wuuc w 


I found acetate of potash, with some potash not satu- 
rated. 

Fyrdacotic spirit Into an equal quantity of pyroacetic spirit of the spe- 
cific gravity of 0.808$ I put a great deal more caustic 
potash, which dissolved in it slowly, and the liquor became 

of a very bright yellow. 1 left it thus at least a fortnight. 
The' whole of the potash was % dissolved, the liquor was 
grown much deeper coloured, and its Smell was more 
fragrant, thojjgh not fundamentally changed. On dis. 
tilling this liquor, it came over very clear and colourless, 
with the same smell, and all its other characteristics. 

Farther com- On preparing the potash in Mr. Berthollet’s manner, the 
juwtive experi* alcoholic solution became browner in proportion to its being 
mmiUr concentrated ; and at length earbon was formed, which 

floated on a very clear and colourless fluid, but at length 
disappeared. The solution of potash in pyroacetic spirit 
never lost its colour; but, on distilling it to dryness, a brown 
mass remained in the retort. This brown mass I dissolved iu 
water, and again reduced to dryness. It was brown and 
shining. Exposed to the air for eight and forty hours 
in a platina capsule it did not perceptibly attract moisture; 

* its taste was a little saponaceous and acrid; and acids threw 
down from it a yellow flocculent precipitate. 

I dissolved a fresh quantity of potash, in the liquor 
that I had already treated with this alkali, and distilled it 
afresh in the manner described. The phenomena were 
precisely the same. Thus it appears, that the potash exerts 
i ts actfon'at the expen ce of the entire substance of the 
pyroac§fl4 spirit, and not on any oil, or other matter, con- 
tained^ib it. 

Arden of acids I tried the action of sulphuric, nitric, and muriatic acid 
tried. 4>n th^ pyroacctic spirit, to learn whether it were capable, like 

alcohol,, of forming an ether. 

Fyhtecetic spirit III t6 two measures of the spirit, of the specific gravity of 
with sulphuric 0|g0g6, I poured one of moderately concentrated salphifric 
* add. The mixtqrc heated a little. It became brown imme- 

diately, and a little after very black and thicks After 
fcAving it thus for a fortnight, 1 distilled it. Two fluid* ' 
passed q$ef : dne colourless, and heavier : the other yelh) W, . 
simpler quan tit/, <and floating on the former. They had 

a strong 
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% strong smell of sulphurous acid. A large quantity of 
coal remained In the retort. The first mixture, us well * 
as the residuum of the distillation, was blacker, and the 
coal more abundant, then when alcohol is treated in the 

same manner. * 

Two measures of the same pyroacetic spirit, and one nitric acid, 
measure of concentrated nitric acid, assumed a very bright 
and fine yellow colour, like absolution of gold, but grew 
darker, in the course of a fortnight. I afterward distilled, 
this mixture. At the bottom of the liquor Was formed a 
drop of yellow oil, having the appearance of phosphorus 
melted in water* Nitrous gas was evolved, and this drop 
disappeared. A liquid passed over, that had a strong 
smell of nitric acid. This product I saturated with potash, 
end the spirituous liquor I separated by distillation. It had 
peculiar characters, w hich the smallness of its quantity did 
not allow me to examine minutely, hi the residuum I found 
nitrate and acetate of potash. Oxalic acid may be obtained 
from the carbonaceous matter, that remains in the retort 
after the first distillation of pyroacetic spirit with nitric 
acid. 

I distilled one measure of pyroacetic spirit with two of muriatic acid, 
fuming muriatic acid. The liquor in the retort became 
brown; and, as it passed over, it was wholly condensed in 
the receiver. It had a strong smell of muriatic acid, and 
reddened blue vegetable colours. J redistilled it from car- 
bonate of potash : when it acquired a strong smell of 
turpentine, and a sharp and oily taste. It was far less 
volatile than muriatic ether. Potash discovered no mu- 
riatic acid in it; but when burned on a solution of nitrate 
of silver, ,a very copious precipitation of muriate of silver 
was produced. 

To form this combination in a more advantageous man- 
ner, I passed stream of muriatic acid gas through pyro- and murlait# 
acetic spirit for u considerable time. It. became very brown* acid 
I distilled it from carbonate of potash, and tyro Hauls passed 
over p* oqg perfectly clear and colourless ; the other lighter, 
with a tinge yellow. The smell of the latter resembled 
thatdC pyroacetic spirit, but it was raftre fragrant. It had 
a hotter and more oily taste. It mixes- hut in very^nalj , 

XXVJ.— Supplement* A a quantity? 
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quantity with pyroacctic spirit. It requires about forty 
parts of water to dissolve it- It shows no mark of 
acidity, and no test discovers the presence of muriatic 
acid in it; yet, by burning it on a solution of nitrate of 
SiiYCr 9 a YCiy copious precipitate of muriate of silver is 
formed. 


The spirit com- Alcohol, pyroacctic spirit, and oil of turpentine, have 
cohot andessen- property of forming combinations with muriatic acid, but 
tial oil. each gives a result of a different nature. That of thepyro- 

acetic spirit with this acid is neither an ether, nor asubstance 
resembling camphor. 

Is it a simple or But are w r c to consider the pyroacctic spirit as a simple 
dua P ?° UIld pr °~ ve g c * a kJ c product, with respect to its immediate composi- 
tion, as common alcohol is for instance ? or as a combination 
of a vegetable substance with some other matter, as cer- 
tain ethers, or a solution of oil in ardent spirit? I)e- 
* structive distillation cannot give us certainty on this head ; 
since from a mixture of all the substances of the vegetable 
kingdom wc ultimately derive the same products in this 
way. 1 have made a. great many experiments, in 
order to resolve it into other immediate principles; 
but hitherto it has appeared to me simple, in the sense 
commonly given to this w ord with regard to the vegetable 
kingdom. 

Farther rxa- Thcsmcllof bitter almonds, which, in combination with 

tmnation for others, characterises this substance, led me to suspect in it the 
prussic acid. 

presence of prussic acid ; but as analysis failed to detect it, 
r had recourse to synthetical means. 

Prussic acid I passed a stream of prussic acid gas into alcohol, till it 
akohoh^ VUh was supersaturated, and then distilled the mixture. It re- 
tained a strong smell of prussic acid. A second time I dis- 
tilled it/rom carbonate of potash. The smell was nearly the 
same. I added carbonate of potash with black oxide of 
iron, and, at the expiration of a few days, distilled again. 
The smell of prussic acid was a little diminished. I then 
dissolved caustic potash in it, and distilled again, Thu 
smell of the liquor condensed in the receiver was still 
that of prussic add, but somewhat modified, and, parti- 
. cipatcd a little in that of animal matter. The taste was 
sweet, but pungent. Its specific gravity was 0 8228.. .*• 


Prussic acid 
combined wuh 
alcohol. 
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Its properties differed from those of pyroacetic spirit; 
and convinced me, that prussic acid combines with al- 
cohol. 

The pyroacetic spirit has some properties, that dis tin- Pyroacetic spirit 

gviiah it from alcohol, cUiero, autl volatile oils ; and others ^oT* 
common to it and these substances. It cannot be classed and essential 9 
absolutely with either, though it is in some respects related oils * 
to each,. 

From the action of potash and acids, it would seem, that a Contains more 
larger proportion of carbon in its ultimate composition dis-^jJ^ 11 thanai * 
tinguishes it chiefly from alcohol. 

A complete analysis of this substance is wanting, to make 
ns better acquainted with it. This I am proceeding to 
attempt, in order to complete the series of researches, 
which 1 proposed to myself for ascertaining its intimate 
nature. 


IV. 

On raising Grass Seeds , and preparing Meadow Land: 
by Mr. William Salisbury, of the Botanic Gardens , 

Brompton and Sloane Street *. 

SIR, 

I OBSERVE in a list of premiums offered by the Society Grass see<Is cu l- 
- . . * • • . a a | * . , , . ' , , . , tivated to a con* 

of Arts, &c., which fell into my hands, that the subject sidereble e*» 

of select grass seeds has engaged their attention. 1 have, tent. 

therefore, taken the liberty of sending herewith a sample 

of festuca pratensis, or meadow fescue grass, which has 

been grown under my directions; it is a sample of upwards 

of twenty quarters, the produce of twelve acres of laud, 

which have now been under that crop for the three last 

years. 

As the cultivation of grasses, in general, has engaged my The poa not 
attentiqgvery particularly for the last twenty years, I have ntmtculUyaT 

tion* 

♦ Trans, of the Society of Arts, vol. xxvii, p. 67. The silver 
medal was voted to Mr. Salisbury for this communication, 

A a % bad 
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had an opportunity of observing more attentively the several 
qualities, and must beg leave to observe, that the opinion 
formed by Mr. Curtis and others of the two species of poo 
have been proved to be erroneous in several respects; and 
which it will be highly proper hereafter to notice, aslhave 
found, after numerous experiments, that neither of them is 
likely ever to be brought into general cultivation, for seve- 
ral reasons which I have fully ascertained from facts. If 

the mode 1 have practised of managing the fescue, foxtail, 

and other grasses, whether with the view of producing 
seed, or the best mode of using them in forming pasture and 
' meadow-Jand^ be deserving the notice of the Society, 1 shall 
be happy at a future period to send it to you. 

Meadows of I beg leave to mention, that there are several meadows at 
speedily Ual1 ^ ’ Roelifirapton, the property of the late Benjamin Gold- 
formed. smid Esq., which have been made at different times under 
my management with the grass seed I had previously raised, 
and which will challenge any other grass land in similar situa- 
tions in the kingdom. The turf and pasturage of them were 
formed in less time by far than is to be done by the usual 
modes practised. 


Iam, most respectfully, Sir, 

Your very humble servant, 

WILLIAM SALISBURY. 


Certificates were received, dated March 5, 1809, from 
William Undcr.ell, Richard Hook, and Thomas IJoolu 
stating, that in the year 1808 there was grown upon 
placcfarm, near Godstonc, in Surry, in the occupation ol 
Mr. Pennington, one hundred and sixty-five bushels of mea- 
dow fescue grass seed, which was produced from about 
twelve acres of land, and that it was free from mixture of 
other grasses or weeds, and that they assisted in harvesting 
and threshing llic whole. «* 


Observations 
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Observations, in Addition to the preceding Statement ; on 
the Method of laying dozen Pasture and Meadow hand, 

' with ah Atcourit of some Pastures made with the Festuca 
Praiehsis, Lin., or Meadow Fescue-Grass, and Clovers, 
by Mr. William Salisbury. 

Dear Sir, 

T is now nearly thirty years since my. much respected Bay grass ImV 
friend and partner, Mr. Curtis, wrote his observations 
on several of our native grasses, better adapted to the pur- 
poses of pasture than ray-grass, the only species of these 
various tribes that was then, or even now, generally used 
for the purpose ; yet it is acknowledged, by all person* 
conversant on this subject, that it is inferior to many 
others, both in produce and nutriment, and also that it 
remains in the ground but a short time, a fact which at- 
taches also to all the clovers, and is to be lamented by the 
grazier. 

I have been often more mortified than surprised to Others nu cul- 

find, that, after so much has been written on this interest- t,vatefl T, I a{! " 

J 7 vamu«o fiuiJi 

ing subject, and when other grass seeds maybe obtained, enow on* 
almost every person is of opinion*, that they cannot be rructic?# 
cultivated to advantage. I am ready to admit much 
truth in this, when they arc sow n according to the com- 
mon system in practice, which I have frequently convinced 
myself and others to be erroneous, and that it prevents 
these useful plants from succeeding after the seeds have 
"been sown. 

It will readily be supposed, that I allude to the mode of in laying rand 
laying down land to grass under a crop of spring corn ; and I 
am fully sensible, that many persons will say, that it would spring coh*. 
be m%dn«ss to sacrifice the benefit of a crop of barley or oats, 
where the land is in line order, and while wc can have a crop 
of grass under it. 

this I reply, that there is no land whatever, when 
left for IMew months in a state of rest, but will produce 
naturally some kind of herbage, good and bad; and thus 
we find the industry of man excited, and the application of 

the 



m 


OV RAISING GRASS SEEDS AND FORMING MEADOWS, 


Extermination 

of weeds. 


Advantage of 
the corn rrop 
overbalanced. 


Formation of 

permanent 

meadows. 


the hoe and the weeder continually among all our crops* 
this being essential to their welfare, I cannot help, there- 
fore, observing, how extremely absurd it is to endeavour to 
form clean and good pasturage under a crop, that gives as 
much protection to every noxious weed as to the young 

grass itself*. Weeds are of two descriptions* and each 

require a very different mode of extermination. Thus if an- 
nual, as the charlock and poppy, they will flower among 
the corn, and the seeds will ripen and drop before harvest, 
and be ready to vegetate as soon as the corn is removed ; 
and if perennial, as thistles, docks, couch-grass, and a 
long tribe of others in this way, well known to the farmer, 
they will be found to take such firm possession of the ground, 
that they will not be got rid of without great trouble and 
expense. 

Although the crop of corn thus obtained is valuable, yet, 
when a good and permanent meadow is wanted, and when 
all the strength of the land is required to nurture the young 
grass thus robbed and injured, the proprietor is often at 
considerable expense the second year for manure ; which, 
taking into consideration the trouble and disadvantage at- 
tending it, more than counterbalances the profit of the corn 
crop. 

To accomplish fully the formation of permanent meadows 
three things arc necessary, namely, to clean the land, to 
procure good and perfect seeds adapted to the nature of the 
soil, and to keep the crop clean by eradicating all tho weeds, 
till the grascs have grown sufficiently to prevent the intro- 
duction of other plants. The first of these matters is known 
to every good farmer, — the second may be obtained, — and 
the third may be accomplished by practising the modes in 

* I do not wish it to be understood, that I allude to the system, 
practised in Surry and other counties, of sowing clover and rye- 
grass under barley, when it is intended only for a season or two, in 
order to change the course of crop, and to be returned again to 
arable <&pnj* as soon as the clover is exhausted, 4 or, wh# is more 
frequent^%e case, overpowered with the weeds that have been 
nurtured With it; this is totally different, and is not intended for a 
permanent crop. 


which. 
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which I have succeeded at a small comparative expense and 
trouble, and which is instanced in a meadow immediately 
fronting Brompton Crescent, the property of Angus Mac- 
donald Esq,, which land was rery greatly encumbered 
With noxious weeds of all kinds, but, by the following 
plan, the grasses were encouraged to grow UP tO the CXClu* 
sion of all other plants, and, though it has been laid down 
six years, the pasturage is now at least equal to any in the 
county. 

Grass seeds may be sown with equal advantage both in Method of lay* 

spring and autumn : the land above-mentioned was sown in . in & dovm laud 
10 in grass* 

the latter end of August, and the seed made use of was one 

bushel of meadow fescue, and one of meadow-foxtail grass, 
with a mixture of fifteen pounds of w hite clover and trefoil ; 
the land was previously cleaned as far as possible with the 
plough and harrow’s, and the seeds sown and covered in the 
usual way. In the month of October following, a prodi- 
gious crop of annual weeds of many kinds had grown up, 
were in bloom, and covered the ground and the sown grasses; 
the whole was then mowed anil carried oft* the land, and by 
this management all the annual weeds were at once destroy- 
ed, as they will not spring again if cut down when in bloom. 

Thus while the stalks and roots of the annual weeds were 


decaying, the sown grasses were getting strength during the 
fine weather ; and what few perennial weeds were amongst 
them were pulled up by hand in their young state. The 
whole. land was repeatedly rolled to prevent the worms and 
frost from throwing the plants out of the ground; and in 
fhefollowing spring it was grazed till the latter end of March, 
when it was left for hay, and has ever since continued a 
good field of grass. 

The meadow's at lloehampton, belonging to the late B. Gra-w 
Goldsmid, Esq., were laid down with two bushels of meadow scw f IX ifl 
fescue-grass, and fifteen pounds of mixed clover, and sown s ** rin ** 
in the spring along with one peck and a half of barley, in- 
tended as a shade to the young grasses ; the crop was thus 
suHered^o grow till the latter end of June, and then the 
corn, with the weeds, were mowed and carried oft* the land; 
the ground was then rolled, and at the end of July the 

grasses 
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v grasses were .s;> much growu as to admit good grazing for 
sheep, which were kept thereon for several weeks. It 
should be observed, that the corn is to be mowed while in 
bloom, and when there is an appearance of, or immediately 
after 'rain, which will be an advantage to the grasses, and 

occasion them to thrive greatly. . ' 

*nd autumn. I sowed some fields for the same gentleman in autumn 
in the same w r ay, and found them to succeed equally 
well. 

AW y or^ 1 intended to have made some remarks on some properties, 
Agriculture pre- which had escaped Mr. Curtis’s notice in his observations) 
paring. and , A hich do not add to the celebrity of all the grasses lie 

has mentioned ; but as l have partly prepared a short his- 
tory of the nanire of all our plants used in agriculture, so 
far as relates to their properties in a wild state, and the 
effect of cultivation upon them, i shall, for the present, 
defer any farther remarks thereon. 

I remain, dear Sir, 

Your very obedient servant, 

WILLIAM SALISBURY. 


V. 


On a Method of examining the Divisions of astronomical 
Instruments. By the Rev. William Lax, A. M. F. R. S. 
Lownoes’s Professor of Astronomy in the University of 
Cambridge. In a Letter to the Rev . Of. Masrelyne, 
F. R. S. Astronomer Royal *. 


Dear Sir, 


St. IbbSy Aug. 27, 1608. 


Importance of v I AM persuaded that yon must feci, in common with my- 
ausct.nainiiig^he how unpleasant it is to make use of an instrument in 
accuracy ol aflL astronomical observations requiring extreme accuracy, the 
instrument. exactness, of which you have no adequate means of ascer* 
faining, but arc obliged to depend for it in a gtfeat raea- 


ht* Philos. Transact, for 1800, p. 233. 


sure 
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sure npou the abiliik'.s and integrity of the artist. It is ;\i * 

tain that we observe wi th so inncji nicety, and read off with 
jo much preqision, if we are still uncertain, whether there 
my not be an.errour in the instrument itself of much 
greater magnitude, than those which we arc endeavouring 

to prevent ; ami (hat our best htotrumnits mu&t be liable to ■ 

such errours, no person can possibly doubt, who has paid 
due attention to the sources whence they may arise. Ip r .\ m; in 
have estimated, as accurately as [ could, the amount to iril v’l rum J. 
‘which they may accumulate in Bird’s method of dividing bj bin- n>oie than 
continual bisections ; and ha vc satisfied myself, that they are ^J^j traj ‘ yhup% 
much more considerable, than is generally apprehended: 
but as I cannot obtain such precise information as l could 
wish, respecting the exactness with v\ hich a bisection can be 
performed, or a length taken from the scale of equal parts 
and laid upon the instrument, 1 will not trouble you with 
the deduction which £ have made. It is understood indeed, 
that Bird's method is nqw generally laid aside, and that each 
artist employs one, which he considers in many respects as 
peculiar to himself: but J presumed, that there would still Oth*r method* 
be such a connection betwixt Bird’s method and those which liabWo th*™* 0 * 
have been substituted in its stead, as to render them in some sumo, 
degree liable to the same errours to which it was subject; 
and the reports which I have uniformly received from per- 
sons, who have had an opportunity of examining some of 
the modern instruments, have fully convinced me, that my 
opinion wus just. But. whatever may be the nature of the 
methods which are now in use, or whatever their advantages 
over Bird’s, I never could persuade myself, that it would be 
safe to trust to an instrument, without a previous cxamina« 
tion. To discover the means of accomplishing this object, 
is what I have for some time been anxious to effect, and 
though I fear my endeavours have not been very successful, 

1 will nevertheless take the liberty of presenting you with 
the result. 

You are aware, I believe, that I use a drcular ins tru- Altitude and 
jncnt^jpr observing both in altitude and azimuth, which was 
made for me by Mr, Cary in the Strand; that the radius of radius, 
bath the altitude and the azimuth circle is otic foot, and that 
$ack is divided iuto parts containing tenmiuhtes. The con* 

struction 



363 


Apparatus for 

examining the 
divisions. 


METHOD OP EXAMIN tXGr ASTRONOMICAL INSTRUMENTS* 

stmetion of this instrument does not differ materially from 
that of other similar instruments, with which you are well 
acquainted, and I shall not therefore waste your time b^ 
giving yon a particular description of it. Por the purpose 

of examining the divisions upon the two circles, I procured 
an apparatus to be prepared by Mr. Cary, which will be 
very easily explained. To the face of the rim which sur- 
rounds the azimuth circle, and with its loft end close to the 
stand which supports the micrometer ou the east side, an 
arc of brass, concentric with the circle itself, and a little 
more than 90* in length, an inch in breadth, and one eighth 
of an inch in thickness, is firmly fixed by screws, so as to 
have the plane parallel to the plane of the circle, and a 
small portion of its lower surface resting upon the extreme 
part of the rim. The screws pass through a brass arc, 
which is fastened to this at rig;ht angles, and lies with its 
broad side-agaiusfc the face of the rim. Upon the first 
mentioned arc, a strong upright piece of brass, about six 
inches in length, is made to slide, the lower part of it em- 
bracing the arc as a groove, and having a clamping screw 
underneath, for the purpose of fixing it firmly to the arc at 
any point required. To the top of the upright piece of 
brass is attached a microscope, w ith a movable wire in its 
focus, pointing down to the division upon the circle, not 
directly, however, but with an ■ inclination to the left of 
about30°. This inclination is given to it, in order to make 
it point to the same division upon the circle, which is im- 
mediately under the micrometer itself, when it has been 
moved up as near to the micrometer, as it is capable of ap- 
proaching. The microscope has attached to it a small gra- 
duated circle of brass, and an index, by which the seconds, 
and parts of a second, moved over by the wire, are deter- 
mined. ■ 

To the vertical circle there is likewise an arc applied, of 
the same length and breadth as the former, but somewhat 
thicker, and of a radius exceeding th at of the circle by about 
two inches. This greater thickness is given to it, on crecount 
of its being supported in a manner which renders additional 
strength necessary. It is fixed with its broad convex side 
downwards upon two brass pillars, screwed fast to the 
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piano of the azimuth circle, and standing in a line parallel to 
the plane of the vertical circle at the distance of about four 
inches from it, and on the right side of the pillars which 
support the micrometers belonging to this circle. The 
pillar, to which the left end of the arc is fastened, is placed 
close to the lower micrometer of the vertical circle, and 
the other contiguous to the elevated rim, in which the divi- 
sions of the azimuth circle are cut. The right end of the 
arc reaches beyond this pillar about ten inches. The pillars 
are of such a height, and so proportioned to each other, 
that while the left end of the arc, which lies horizontally, 
is raised to within about two inches of the height at which 
the lowest point of the vertical circle is placed, the whole arc 
runs parallel to the circle through an extent of something 
more than 90°. Upon the arc a microscope, with a movable 
wire in the focus, is made to slide as iri the former case, and 
to point to the divisions upon the vertical circle, ifot directly, 
but with an inclination of about 30° to the left, in order that 
the same division (which is the lowest upon the circle) may 
be seen through it, and through the lower micrometer at the 
same time. 

I will now proceed to show you, in what manner the Method of e*. 
examination of the divisions upon either circle may be per- yJXns by ft! ^ 
formed. The process is precisely the same in both cases, and 
will of course be described in the same words. 

The first point to be examined is that of 180 Q , which 
must be done in the usual way, by bringing the points of 0 
and 180° to the movable wires of the opposite micrometers ; 
then turning the circle half-way round, and bisecting the 
points again with the movable wires ^ and lastly, taking half 
the difference betwixt the distances of the wires in the two 
positions of the circle for the errour at the point of 180 p . 

Having now bisected the point of zero with the movable 
wire of the micrometer, which is intended to be used in the 
rest of the process (for we shall have no farther occasion for 
both), we must slide the microscope along the arc, till by 
movinj^the wire a little we can bisect the point of 90 Q , and 
then the micrometer must be firmly clamped to the arc. The 
circle must then be turned till the point of I80 p is brought 
to the microscope, and that of 90? to the microme- 
ter, so that we may be able to bisect each by a slight 

motion 
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motion of their respective wires. 'This being' done* 
"we must observe, from the positions of tbc wires*; how 
much the interval betwixt them has increased or decreased 
in the measurement of the, new arc: and'tbis increase or 
decrease must be noted down with a + or — accordingly. 
In the same manner we must proceed through the remaining 
two arcs of 90?, observing and noting down the difference 
betwixt each and the original arc. 

The point of zero must now be brought again to the mi- 
crometer, and bisected by the movable wire, and the micro- 
scope be made to slide back along the arc, till by moving the 
wire a little we can bisect the point of 60°, and when this is 
done, the microscope must be clamped. We must then 
measure the arc of 60° against every succeeding arc of 60 ° 
in the circle, precisely in the same way that we measured 
the first arc of 90° against the other three. The arc of 45 c 
is next to bP measured against every succeeding arc of 45°, 
and this will complete all that is necessary to be done in the 
early part of the morning before the heat of the sun can 
have affected the temperature of the instrument. The rest 
may be performed at our leisure. 

You will immediately perceive the object of this kind of 
.measurement. It enables us to determine, with any degree 
of accuracy that may be required, the proportion which the 
first and every succeeding arc of the circle, contained be- 
twixt the micrometer and the microscope, bears to the 
whole circle, and of course the absolute length of the 
arcs themselves. Let a denote the real length of the 
first of these, and ± *//, ± a*'\ &c.,> the difference 

betwixt the first and second, the first and the third, Ac., 
respectively : let A represent any other arc, the length 
pf which is known, and which is a multiple of a , as 
jtffcrkcd upon the instrument, and let this multiple be 
Oppressed by n . Then will , a + (o + a ') + (a -f <*") 

■fr (a+tf") + &c. ... (a + d ,f '“ 1 ) = A, w&iajsz 

— a “ ? 1 - Hence it is Evident, *That, if 

*• n ;* 

there is nd errour committed in the measurement, of any of 
these arcs,, wc shall have the value of o, aud consequently * 
pf a-£-a', a + af’\ a ff- Ac., and of. any ar<£ com- 
prehending • 
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prehending any number of these, accurately determined. Method of Vx- 

Bttt if there be an e?ro«t r of ^ in the measurement of the arnin ”. 3 *> l h c di* 

' visions by ir. 

first, e, e', <?% &c., in the measurement of the second, 

third, &C;, respectively, theu wo shall have the following 
equation for determining a, vix. a 4 - ( a 4 y<* / 4 " e 4*0 + (« 

+ ^ 4 *^ + & c * ••• 4- d""' n x + e 4 * A ) 

= A, and consequently « will appear to be equal to 

A r — «*— a ff — 1 -«-l e—e / ~~e' / -~..*e '' fm " n ~~ 1 

» » * 


which differs from its true value by!i^ 


■ lc 4* ^ 4* *** 4" * • * • 


n*-l.c4-e'4*< ,// + ••• 1 

?i 


1 • Hence it follows, that the value of the pth arc 

being greater than unity,) as deduced by this process, will 

differ from its true value by 

+ e"'yP+...c '"- }t - 1 _ e _ . and tJla < } Jf W6 

add any number y> of these arcs together, in order to deter- 
mine the value of the arc which is equal to their sum, we 
shall have an errour in this value (and the expression holds 
when p is unity, or the first arc only is taken) equal to p 

n^l . e -f e' + e" + ... e"— P ~ 1 -f e"’- p -f- ... c'”—' K ~ 1 


~—i . e _ e ’ - e" - ... e"'“- p ~ l — M ~ p ' e - e - e" — 

n— 1 


" 1 4 . p. e'"— P 4 ^ w —^+ 1 4 - ... 


Now, if we suppose e to be the greatest errour to which 
we are liable in the measurement of any arc, and each 
of the succeeding errours to be equal to it, and likewise 

that e 9 1 are all negative; then it will dppear, 

7} . — « 

tfyat ***--£ x 2 jpe will be the greatest errour that can be 

committed in determining the value of any arc, by adding # 
together the values of v the (p) smaller arcs of which it is 
compounded. For instance, if the interval betwixt the 

micrometer 
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Method of ex- micrometer and tlie microscope comprehends an arc of 60°, 
xisioiisbyit^ 1 , as marked upon the instrument, and this arc is measured 
.against every succeeding arc of 60? in the whole circle, we 
shall have the greatest errour that can be, committed in de- 
ducing the arc of 120° from the addition of the two first 
• 6 — 2 

arcs of 60°, equal to — — x 2 x 2 c = 2.(56 e . After these 
remarks, we may proceed to consider how the remaining 

divisions upon the circle may be examined with the least 

probable errour, and to ascertain the amount of the greatest 
to which the process can in any case be liable. 

Let the arc of 30° be now measured against every suc- 
ceeding arc of 30° in the first, third, fourth, and sixth arcs 
of 60*'; and let the length of each be determined from a sepa- 
rate comparison with the arc of 60°, in which it is com- 
prehended, and not from a general comparison with all the 
four. The arc of 15 Q must then be measured against 
every succeeding arc of 16° in the first, third, fourth, 
sixth, seventh, ninth, tenth, and twelfth arcs of 30 v , and 
the value of each deduced from a comparison with the 
arc of 30, in which it is contained* When this is done, 
we shall have determined the length of every succeeding 
arc of 15°, of the first arcs of 30°, 45°,.. 60°, 75° (z=z 
>60° + 15°) 90°, 105° ( = 30+ 15°), 120? (;=: 60 + .60°), 
135° ( = 90° +45*'), 150° (= 120°+ 30 Q ), 165? (=150* 
+ 15°), and 180*’ in each semicircle. 

We must next measure the arc of 5° against every suc- 
ceeding arc of 5? in the whole circle, and deduce the 
values of the first, and of the sum of the first and second, 
in each succeeding arc of 15? from a comparison with the 
arc of 15? in which they are contained. We must then 
proceed to determine the values of the first arc of 3° in each 
, I5° r and of its multiples the arcs of 6?, 9*, and 12° • We 
flnnst also put down the value of the last arc of ,3“ in each 
arc of 15°, and then deduce the values of the first and last 
ares of 1° in each arch of 15°, from a comparison with the 
J ‘ &urc of 3 P in which they are respectively contained.^ 

We shall now have measured in each arc of 45° the first 
arcs of 1®, 3°, 5°, 6°, 9°, 10°, 12°; and by taking the 
last arc of one degree, which has likewise been determined, 

from 
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from the arc of 15*, we shall obtain the first arc of 14°. Method of ex- 
The first 7 P of this arc being measured against the second, 
we ascertain the value of the first 7°; and then, by mea- 
suring the' first % 4° of the remaining arc of 8° agaiust the 
second, we shall get the value of the first 4°, which added 
to the arc of 7°, before determined, will give us the length 
of the first arc of 11°. The first 2° of the remaining arc 
of 4° must then be measured against the second, aud we 
shall get the value of the first 2° ; and by adding this arc to 
the arc of 11°, we shall obfain the value of the arc of 13°. 

By taking away the first arc of 1° from the arc of 15°, we 
get the remaining arc of 14°, and then having determined 
the length of the first 7° of this arc, by measuring them 
against the second, we must add it to the arc of 1°, and wo 
shall obtain the arc of 8°. The length of the first 4° of this 
arc will then be easily known, by measuring them against 
the second, as will afterward that of the first 2° in the arc 
of 4° itself, by measuring them against the second in the 


same are. 

We have still to ascertain the lengths of all the first arcs 
of 10, 20, 30, 40, and 50 minutes contained in each degree, 
for I shall only consider the case in which the circle is di- 
vided into parts of 10 minutes. Now the length of the first 
arc of 30' will be obtained by measuring it against the second; 
and the lengths of the first anil second arcs of 20 / (the sum 
of which will give the arc of 40 y ) by measuring the first 
against each of the remaining arcs. The length of the third 
arc of 20' must likewise be put down ; and then the first arc 
of 10* being measured against the second of the arc of 20' t in 
which it is included, and also against the two arcs of 10* 
contained in the last arc of 20', its own value, and that of 
the last 10* in the degree will be determined from a compari- 
son with the arcs of 20', in which they are respectively com- 
prehended. The length of this last arc of 10 ; being taloen 
from that of the whole degree will give us the length of the 
first 50 F , and complete the operation. 


In ogder to ascertain the greatest possible errour to which Greatest pos- 


weare liable in the examination, let e denote in parts of a se- 


sible errour. 


cond the greatest that can be committed in bisecting any point 


upon the limb ; then, since this errour may occur at each end 

o/ 
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of the arc, it is evident, that e in the expression d^irpedaboVf 
will become 2 *, and the expression itself 2^^ 

X 4 pe . Hence the possible errour will be 4 f =s 2 t ait 

% . a . >' - : 

18QO 5 V+T** 4 * =8 ‘ at 80 °> j+^r * 4E=3J3f 


at C0 a ; ~x2< + ~ x 4x 2 . =4s at 120°. The great- 

J 3 - ' ; - ' 

est errour must therefore lie betwixt 90° and 130°, and 
nearer to the extremity of the latter than the former arc. 
At 105° it will be 5-5CU; at 111° it will be 5*50* ~ 

“ .1*5 * + —-* 7 ^ X 4 X 2 s = 9*70 e ; and at 111° 10* it will 


be 9*70 * — ~ . I *01 ? (the excess of the errour at 111° above 

that at 112°) -f 3*33 s =: 12*86 s, which will be found to 
be the greatest errour betwixt 105° and 120°, and of course 
the greatest in the first semicircle. In the other semicircle, 
the process being the same, the possible errour 9 must neces* 
sariJy be the same aHhesame distances from the first pointy 
reckoning the contrary way upon the circle. 

The magnitude of the quantity e will of course vary upon 
circles of the same radius, according to the excellence of th® 
glass employed, and the accuracy of the examiner's eye. 
It wilf seldom, however, exceed one second upon a circle, 
the radius of which is one foot; and in general it will not 
amount to so much. 1 find lhat I can read off, to a ceiv 
fainty, within loss than three fourths of a second, and hence 
I conclude, that 3 could examine the divisions of my circle 
without being liable Co a greater errour than 9*63 seconds, 
and those of a circle of three feet radius without thq risk of 

greater errour than 3*21 seconds. 

.Tq those people who arc accustomed to entertain such 
exalted notions of 'the accuracy, with which astronomical 
instruments can with a certainty be divided, this prroar, f 
daptf say, will appcfctf very considerable; but for^jwy part, 
Jam perfectly satisfied, that it bears but asmaUpropojtiOn 
l^the accuni ulated errGar which may takeplaeOjitt spite of 
thi, utmost vigiiaqcc of the avtist, in. aa iptfrunwot ldivi4*jl; 

-according 
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according to any method which has hitherto been made 
public* I need not, however, remark upon the very great win scarcely 
improbability, that the errour of examination should ever ever ^ cur » 
attain, or approach, to its extreme limit, as this must be 
sufficiently obvious to any person, who is in the least de- 
gree conversant with the doctrine of chances; hut it may be 
proper to observe, that we have it in our power (and in ' 
this respect the examiner possesses a most important advan-and may be 
tage over the divider of an instrument) to diminish its pro-^? 1 ^/’ 
bable amount, as much as we please, by bringing the 
movable wires of the micrometer and microscope several 
times to bisect their respective points in the measurement of 
every arc, and taking a mean of the different readings off 
for the true position of the wire at the real bisection of the 
point. The wire may be moved in this manner eight or ten 
times at each point (if such a degree of caution should be 
thought necessary,) and the mean taken in little more than 
a minute, so that the time of performing the work will not 
be so much increased, as might perhaps have been appre- 
hended ; and when it is completed, wc may reasonably pre- 
sume, that the distance of every point from zero (while the 
temperature of the circle continues uniform) will have been 
determined with sufficient exactness for every practical pur- 
pose. ' 

Of the time necessary for the examination a pretty cor. Tim« required 
rect idea may be formed, by considering how many measure- exami " 
ments arc required, and allowing about a minute and a half 
for each ; L e . a quarter of a minute for bringing the ex- 
treme points of the arc to the micrometer add the micro- 
scope, and a minute and a quarter for making the several 
bisections. Now, in dividing the whole circle into arcs of 
15° each, it will appear, that forty-four measurements must 
be performed; and to examine every point in each arc of 
15°, there will be 161 required, making in all 3908 mea- 
surements 5 and consequently the time necessary for com- 
pleting the whole work will be 5862 minutes, or about 98 
hours. % 

The time and labour required for this examination are, no it renders great 
doubt, very considerable ; but it ought to be recollected, P reciSlonmaiv 
that it will render any great degree of precision, m dividing necessary ; 
Vol. XXVI. Supplement. B b the 
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way be em- 
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viate errours 


m 

the instrument, totally unnecessary. Whoever indeed em- 
ploys this method of examination will be virtually the di- 
rider of his own instrument; and all that he will ask of the 
artist is, to make him a point about the enfl of every lire Or 

ten minutes, the distance of which from zero he will deter- 
mine for himself, and enter in his book to be referred to 
counteracts bad when wanted. We may likewise observe, that by this ex- 
centring and animation we shall not only be secured against the errours 

figure} of division, but against those which arise from bad ceutnng, 

and from the imperfect figure of the circle, and which in 
general are of too great a magnitude to be neglected. 

It will, I dare say, have occurred to you, that, whenever 
we are desirous that an observation should be particularly 
from inequality exact, we may guard it against the effects of uuequalex*- 
ot temperature} p ans j on or contraction in the metal, by means of the ap- 
paratus which 1 have described : for wc have only to measure 
the arc which has been determined by the observation against 
the whole circle, or against the multiple of it, which ap- 
proaches nearest to the circle, and thence to deduce its 
value in the manner explained above; and we shall either 
have entirely excluded the errour which we apprehended, 
or have rendered it too small to be of any importance^ 
Suppose, for instance, that the arc determined by the ob- 
servation was 48° ; then by measuring it against the whole 
circumference increased by an. arc of 24°, we shall obtain a 
result free from any greater errour of unequal temperature, 
than one eighth of the increase or decrease of this arc of 
24° beyond a due proportion to that of (he circle itself, 
gives all the ad- This expedient gives us all the advantages of the French 
French circle^ Tf c * rc ^ e repetition, without the inconvenience arising from 

repetition with* being obliged to turn the instrument, and move the teles- 
out us mean- co «, e so many times in the course of the observation. Nay, 
is even superior l am persuaded, that the result may be made more accurate 
t0 in this way, than by the French method ; because not only 

can the object be more frequently observed, but the coji- 
,4fccl3 or bisections, it may bo presumed, will be more exact, 
‘v^when the observer is not disturbed by the hurig* attendant 
upon the use of the repeating circle ; and with respect to 
any errour in the instrument, from whatever cause it may 
artsq, it will be as effectually excluded by the process which 

I re- 
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I recommend, as by moving the telescope round the circle. 

Besides, this method is applicable either to the azimuth or and is applies- 
altitude circle, or indeed to any circle which turns upon 
own axis, whenas the French method can never be applied their own axis, 
tp the azimuth circle, or to any other circle, which does Method 

turn both upon its own axis, and upon one which is perpen. is not. 
dicular to it. 

After all, however, it is possible, that the process which I 
have been explaining to you may be no new discovery, and 
that you may be already acquainted with it. If this should 
be the case, you will bo kind enough to inform me. At any 
rate, indeed, I should esteem myself greatly obliged, if 
you would favour me with your sentiments upon the subject, 
as soon as you can do it with perfect convenience to yourself. 

I am, Dear Sir, 

Yours, &c. 

WILLIAM LAX. 


VI. 

A Physical Viezo of the Equatorial Regions , drawn up 
from Measures taken and Observations made on the Spot , 
from the tenth Degree of North to the tenth of South 
Jjatitude , between* the Years 1798 and 1804, by Mi\ 
von JIumboliit *. * 

Tl,E author has here collected together the natural phe- Natural pheno- 
nomena of the equinoctical regions, from the level of the ^ V1 ‘ 

Pacific Ocean to the highest peak of the Andes. The par. equator, 
ticulars, from which these results arc given, will be found 
in his travels at large; but this connected view of their 
principal features cannot fail to be highly interesting to the 
natural philosopher. Mr. von Humboldt has not extended These vary 
this summary nearer the tropics than the latitude of 10°, poaching the 
on account of the great difference observed, not only in the equinox, 
productions of the soil, but more particularly in the me- 
teorological phenomena, between ICtf and 23°. 


* Magazin Encyclopedique, Sept. 1807, p. 139. 

B b 2 Fron* 
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HAtUlUL TIfEKOMEHA Of THE EQUATORIAL REG I OKS. 

From the western shore of America, in this region, to the 
chain of the Cordilleras, we find a plain stretching a consi- 
derable distance from north to sonth, but in no place ex* 
ceeding twenty or thirty leagues in breadth, Chimborazo, 

the loftiest summit 6f the vast chain of the Andes, rises iti 

* 1° 27' south latitude. From the author’s barometrical mea- 
surements, calculated by the formula of Mr. Laplace, this 
mountain is 6530 met. [7143 yard'*] above the level of the 
sea. Mr. Condaminc gives 180 met. [197 yards] less: a 
difference naturally arising from his neglecting tho temper* 
ature. 

In the map accompanying this volume, whore Mr. von 
II. has given a vertical plan of Chimborazo, the summit of 
Cotopaxi appears behind it; a volcano nearly five times as 
high as Vesuvius, and the roarings of which were heard in 
1744 to the distance of 220 leagues. 

Several eminent natural philosophers have supposed, that 
the western slope of the Andes was much steeper than that 
on the cast: but Mr. von Humboldt has found the contrary 
to be the case, after traversing tho chain in several directions. 

The part which the author has dedicated to the geogra- 
phy of plants exhibits many new views. On the plain of 
Chimborazo he has inserted the names of the plaiits growing 
on it at different heights, which lie determined accurately by 
means of the barometer. Ili.s comparison of them with 
the plants growing at the same heights on the Alps and Py- 
renees is extremely curious: and he has noted the height 
they attain, according to the different situations and ele- 
vations where they grow. 

This article is followed by a series of observations on 
every thing that varies with the heights to which you ascend 
above the level of the sea. The table of variations of tem- 
perature exhibits the maximum and minimum of heat, which 
Ahc centigrade thermometer indicates from five metres to 
mffle hundred* It appears, that the cold of the Andes is not 
considerable; but many circumstances pombine to 
gender* it difficult to bear. On Chimborazo, at pie height 
of $908 meti [9457 yards], the thermometer descends only 
to [28*, 76° F.]. In the hottest regions on, the 

tfig^s of tho Amazon; Magdalena, and other 'rivers, the 
v * pican 
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mean temperature is 27° [80*6® Ff]j’ but the thermometer 
seldom rises to the extremes of heat, which it frequently 
attains in the north of Europe. In the equatorial regions Extremes of 
the extremes olMhe greatest and least heat arc uot more ,KSU anci 
than 16 Q or 20° [28*8° or 35^] distant; while in Europe 
they exceed 62° [81*6°]. 

From all the observations made by Mr. von II. on the Th~ tompen- 
Cordilleras it appears, that the decrease of temper attire n\orJr^jjy” t 
above 3500 met [3825 yards] is more rapid in the proper- gr at W^his. 
tion of 5 to 3, than from the level of the sea to the height 
of 2500 met. [2732 yards] : but it is to be remarked, that TU* innwonmj 
the inequalities of the surface of the Earth have much in- f °y <,f R t he sur^ 1 * 
flucnce on this decrement; and that a person goin^; up to hco. 
the same heights in a balloon would find different results. 

Mr. von Humboldt ascended Chimborazo to such a height, I[r ighn ascend* 
that the barometer fell to 0*37717 of a metre [1 1*8 I inches j : t,K au * 

its height at the level of the sea being settled at 0*76202 of 
a met. [29-98 in.], and the temperature beiii" 25° [77" F.j. 

This differs a little from the estimation of Bougucr, who 
made it 0*76022 of a met. [29*91 in.]. 

The elasticity of the air in the temperate zones varies ' a ”.u tons of 

. ^ ' . - . . . uie baiomcter. 

sometimes 0*045 of a met. [1*77 m.J in the same place. 

Under the tropics, at the seaside, it varies only 0*0026 of 
a met. [1*023 line]. In a separate table Mr. von II. gives 
these variations at the different hours, at which they are 
noticed. The progress of these variations under the equator, 
at the level of the sea, supposing the mean term of the ba- 
rometer =: Z is as follows. 

At 21 hours = Z +0*5 At 1 1 hours = Z +0*1 

At 4 = Z — 0*4 At 16 = Z — 0*2 

These horary variations are not noticed in our climates, 
on account of the many local causes, that occasion the ba- 
rometer to rise or fall irregularly. 

Mr. von H. concludes his barometrical researches with Eflyct of the 
some physiological observations on the connexion between airo^epki 
respiration and the elasticity of the air. It appears that tion. 
the Inhabitants of the plains, accustomed to a pressure of 
28 in. [29*84 Bug.], most easily support these variations 
of the density of the air: they easily habituate themselves 

2 ^ ' to 
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to that of Quito, which answers to 20 in. 1 line [21*4 in. 
Eng.], and other places still higher, where the barometer 
falls to 17 in. 4 1. [18*47 in. Eng.]. 

In his hygrometrical observations Mr. von H. sometimes 
used Saussure’s hygrometer, sometimes Mr. De Luc’s; but 
all his results were reduce * to the degrees of Saussure’s, 
correcting them for tom < *aturc. 

On the summit of the Andes, where the hygrometer falls 
to 31*7°, there still remains great moisture; and the fresh- 
ness retained by the vegetation sufficiently proves, that it 
derives f*-om aqueo*^ vapour the aliment, that supports it 


Height of 
clouds. 


amid t'xlrcme drougu^ 

The aqueous vapour, which exhibits itself in large masses, 
seems to maintain nearly a constant height. From the mea- 
sures of Mr. sen Tl. the lower stratum appears to support 
itself at 1160 met. ! 1277 yards], and the higher at 3300 
[36*06 yards J above the level of the sea. As to those little 
clouds, which are vulgarly termed flocks [moMlon*], it is 
very remarkable, *al they commonly rise to the height of 
more than 780C met. [8524 yards], 

Mr. von Tl. estimates the quantity of rain, that falls an- 
nually between the tropics, at more than 1-89 met. [74 ’36 
in.], while in Europe it is only 0*48 [18*88 in.*]. 

The elcctrometrical table exhibits several equally curious 
the atmosphere. rcsu ]f s# The electric intensity increases considerably as you 
.approach the summit of the Cordilleras. The equatorial 
regions from the sea to the height of 2000 met. [2186 yards] 
are but slight]) charged with the electric fluid ; it accumu- 
lates in the clouds however, and there causes frequent ex- 
plosions. They recur periodically, in general two hours 
after the culmination of the sun; and their violence in these 
M„il. climates is well known. At the height of 3000 met. [3278 


Quantity of 
rain. 


Electricity of 


* This is certainly much too small. A mean for II diiferen* 
places in England for 1809, see Journal, XXV, p, 309, gives 
31*15: this is near Mr. Dalton’s mean for all England, taking first 
' a mean of the counties : and a mean of several places on^the con- 
tinent, as well as in England, from the table in Dr. Young’s Na- 
tural Philosophy, voi* II, p.477, gives 32*1. C. 
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yards] a great deal of hail is formed ; and the atmosphere * 

at this height is commonly charged with negative electri- « 
city. 

It is well known, that the blueness of the sky is deeper Bluet&ss of the 
in proportion as the air is more dilated. Mr. von II. thought 
he observed, that in general it was more intense under the 
tropics, than at an equal height in Europe. This he as- 
cribes to the complete soi.itioiv of the vapours in the tqua- 
toriai atmosphere. On the Andes the blueness was 46 v of 
Saussure’s cyan om dor. 

The decrease of light is greater in proportion to the den- Light, 
slty of the strata of the air; accordingly it is much less on 
the summits of high mountains. In general the light is 
much stronger under the. tropics, than at equal heights in 
Europe. This is confirmed by the light reflected from the 
moon to the Earth in a total eclipse. This intensity of the 
light probably ads on vegetable productions, and contri- 
butes to that ruinous and aromatic character, which they 
exhibit on the ‘ops of mountains. Pei haps too if exerts 
its influence on the nerves; as the inhabitants of Quito 
have a sensation of faintness, whenever the sun darts his 
rays on them. 

Bougucr calculated, that the atmosphere, reduced to the Atmosphere 
tem per at ure of O u [32 w ‘ F. ] throughout its whole extent, 
and to a column of mercury of 0 76 met. [29*11 in.], would 
be 7820 met. [8/540 jards, or not quite 5 miles J : the ob- 
servation of the twilight shows, that at (>0000 met. [(>5571 
yards, or rather more than 37 miles] the an* has suilicicnt 
density to send us a perceptible light. 

Mr. von If. gives some results of experiments made by Uniformity of 
him and Mr. Gay-Lussac on the chemical composition of its composition, 
tip; atmosphere. From these experiments the component 
parts of the air are 0*2 10 of ox i gen gas, 0*787 of nitrogen, 
and 0*003 of carbonic gas. If there be any variation, it 
appears not to exceed a thousandth part of oxigen ; and 
Mr. Gay-Lussac found it the same at the height of 7000 
met. [7660 yards]. 

Of the interesting series of geological observations wo 
can give here but a few particulars. 


The 
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JHouptains. 


Interior struc* 
tore of the 


NATURAL PHENOMENA OF THE EOUA^ORIAL RE&XOKf. 

The height of the loftiest mountains is so trifling com* 
pared with the radius of the Earth, that it has had very little 
influence on the grand phenomena of geology: but it is 
perceptible with regard to a small part of the Earth’s sur- 
face, and the law according to which the different rock- 
formations arc arranged above the level of the sea. The 
equatorial regions exhibit both the loftiest summits, and the 
most extensive plains. We cannot therefore ascribe to the 
rotary motion of the globe this group of mountains. Be- 
sides, the chain of the Andes at its two extremities extends 
toward the poles as far as 29 w or 30° *. This chain is very 
unequal: in many places it is not above 200 met. [218*57 
yards] high : but in four places it attains a colossal height. 
These are in 17° south latitude; under the equator in the 
kingdom of Quito; at Mexico, in the latitude of 19° north; 
and opposite Asia, in 60° north lat. This height varies 
from 5000 to 6000 met. [5464 to 6557 yards]. The chain 
of the Andes is not less astonishing for its bulk, than for its 
height. Near the volcano of Antisaua, at the height of 
4000 met. [4371 yards], Mr. von H. found a plain twelve 
leagues in circumference. In some parts this chain is from 
40 to 60 leagues broad. 

Chimborazo forms one extremity of a colossal group. 
The chain that extends to the south sti etches so far toward 
the ocean, that the islands near the continent may be con- 
sidered as fragments of it On the north the Cordillera se- 
parates into three branches. The easternmost forms the 
group of Santa Martha and Merida. The westernmost, 
from which we are furnished with platina, forms a group 
near the city of Mexico, some of the peaks of which, as 
Popocatcpec and Oribaza, exceed 5300 met. [5792 yards]. 
This chain afterward diminishes considerably, but in the vi- 
cinity of Asia it forms a fourth group, in which Mount 
St Elias is 5512met. [6024 yards] high. In these latitudes 
the Andes appear to have a subterranean communication 
with the volcanoes of Kamtschatka. 

In their interior structure the mountains of the equator 
'suite almost every kind of rock discovered In the rest of 


thq 


* It should be 50* pr 60 p « C. 
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the globe. The arrangement of their strata too is perfectly equatoriat 
similar. Granite forms the base of the chain of the Andes ; mouih * ins * 
And their ridge Is every where covered with porphyritic foir- 
matrons, bas&ltes, phonolites, and greenstone. But a cir- 
cumstance peculiar to the equatorial mountains is the vast 
height, , to which the rocks of subsequent fpnnation to gra- 
nite ascend. This base is almost wholly covered by these 
more recent formations, and the highest point at which 
Mr. von -H. observed it was 3500 met. [3825 yards]. The 
Summits of Chimborazo, Antisana, &c., at the height of 

6372 met. [6904 yards], arc of porphyry, Mr. von If. 
likewise points out the dilferent heights, at which the other 
stratifications are met with. The remains of organic bodies 
are very rare in the mountains near the equator, as calca- 
reous stones are by no means abundant. Some are found 
however at the height of 4300 met. [4699 yards']. The 
fossil bones of elephants, which Mr. von If. has collected, 
were found about 3000 met. [3278 yards] only. 

The great masses of sulphur, that abound in the Cordil- Sulphur, 
lera, are frcqueutiytnet with in primitive rocks, at a dis- 
tance from volcanoes. 

The greatest number of volcanoes are found in the chain Volcanoes, 
of the Andes. There are more than fifty, between cape 
Horn and mount St. Elias, that still emit flames. Some of 
them pour out lava; others, as those of Quito, throw up 
scorified rocks, water, and clay. 

The most recent volcano is that of Xorullo, or Jorullo, 

[of which an account has already been given in p. 81 of this 
volume]. The air collected at the bottom of the crater by 
Messrs, von H. and Bonpland contained more than 0*05 of 
carbonic acid. 

The lowest limit of the snows under the equator is. one of Limit of snow, 
the most constant of the natural phenomena. From the 
various measures which he took Mr. von II. estimates it at 
4795 met. [5240 yards]. The Cordillera of the Andes has 
no glaciers, owing probably to the little snow, that falls 
between tropics ; but at Chimborazo, on digging in the 
earth, Snow of very great antiquity is found. 

In his description of the animals that inhabit the Andes, 

Mr. von H. notes the -different, heights, at which they are 
seen. 

His 
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The plains bot- 
toms of old 
lakes. * 


Synonimes of 
the plcumst, 
found in Cey- 
lon, 

and distinguish 
ed as a Species 
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Occurs in vol- 
canic rocks. 


ON THE fcLEONAST RUBY. 

. His last article relates to the cultivation of the soil, in 
the regions he has sketched. Several villages on the accli* 
vity of the Andes are built at a considerable height. From 
the level of the sea to the height of 1000 jpet, [1093 yards] 
the plantain, maize, and chocolate nut are cultivated. It 
is the region of the rrtost delicious fruits* The Europeans 
have introduced other plants ; the sugar cane, indigo, and 
coffee tree* The last of these delights in a high and stony 
soil. 

Wheat grows in the greatest abundance in Quito and Peru 
from the height of 1600 to 1900 met. [1748 to 2076 yards}. 
The great plains of the Cordillera are particularly favour- 
able for the corn of Europe. The soil, yielding easily to 
the plow, shows that they were anciently the bottoms of 
lakes. 

From 3000 to 4000 met. [3278 to 4371 yards] the prin- 
cipal article of culture is the potato. Higher up the peo- 
ple live amid their numerous flocks of lamas, which fre- 
quently wander as far as the region of snow. 


VII. 

Observations on the Pleonast Spinel , particularly that of 
the Environs of Montpellier . By Mr . Marcel de 

Serres 

pleonast of Ilauy, brown garnet or schoerl in trun- 
cated dodccaedrons of Rome dc Lisle, was originally found 
iir the island of Ceylon, among tourmalines and other cry- 
stalline substances, with which it was confounded. Dela- 
methorie first made a distinct species of it under the name of 
ceylanite. Sometime afterward he found it in rocks thrown 
up by Vesuvius. Mr. Lhermina subsequently observed it 
in the same rocks: and Mr. Lewis Cordicr lately obtained 
it from almost all the volcanic rocks in the environs of 
Closteriach on the borders of the Rhine. Draparnaud 
mentions pleonast in the breccia; of the little basaltic mono- 

* Journal de Physique, vol. LX VI I r p. 26. 

tain 
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tain of Montferricr: in fact it is met with there in a tufa, 
that has the form of a breccia. I have never yet found it 
in a breccia, but like those that came from Ceylon, which 
are most commonly in amorphous or rounded masses, that 
have experienced a commencement of alteration. Perhaps 
this word is too strong to mark the state in which this sub* 
stance is found, for it appears too hard, to alter easily ; yet 
its colour is so dull, that it appears to be altered. 

Apparently the pleonast is a very accidental mixture iu An accidental 
the breccia: a few of the crystals, detached from the rocks m 

in which they were contained, have been united to the va- 
rious surrounding substances by some cement *. Crystal- 
lized pleonast rubies are found likewise in the bottom of 
the gullies at the foot of the little mountain of Mont- 
ferrier, and almost always on the surface of the detritus of 
the surrounding substances. 

A totally different situation, where this substance equally Found in a 
presents itself, and in pretty large quantity, is atSoret, on punier 
the left bank of the Lez, about a mile from Montpellier. 

It is found on the surface of a sand mixed with shells ami 
bowldered quartz. This sand rests on strata of sandstone, 
and very various and heterogeneous agglomerations of the 
same nature. Sometimes these strata are covered by others 
of shelly limestone, filled chielly with the oyster, cockle, 
and acorn shell. The oysters frequently coutain others, 
which appear to have grown in their cavity. The strata of Sandstone 
sandstone are very irregular, most frequently horizon lal, btrata ’ 
and containing numerous concretions of sandstone, in the 
shape of pears, apples, and tears, almost always ia the 
same position; which indicates, that these concretions were 
not formed in the manner of common stalactites, but as the 
nodules of silex. It appears evident, that the pleonasts 
occur in them accidentally, and were brought thither by the 
waters. I have since found some in the volcanic hill of 

* Secondary calcareous waters appear to li3ve formed this brec- Formation of 
cia, and to /enter into the formation of all the known breccia; and bnrccie and 
sandstones* In fact, water loaded with carbonate of lime, flowing sail<i ' toneSB 
from the base of the basaltic prisms, has there deposited the earth 
with which it was impregnated, agglutinated all the broken pieces 
of the surrounding rocks, and thus formed to breccia. 

Valmahargucff, 
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Valmahargues, 6 kil. [3£ miles] north of Montpellier; 
and likewise in a stratum of basaltic tufa 3 kil. [15 fur- 
longs] long, at the bottom of a hill called lou Ildout, or 
lou Ndout, near Prades, on the noptfucast of Mont* 
ferrier. ' , 

ih tie pleonast \ A question, by no means uninteresting, that naturally 
duction? lC Pr °* P resen * s itself, is, whether the pleonast ruby be a volcanic 
product, or not. From its hardness it might be presumed, 
that it is altogether foreign to the lavas, and formed in the 
humid way, anterior to its deposition in the strata where it 
Probably it be- is found. It may be said, that none has yet been seen in 
mUive rocks, Pn ** Ie * ava ** ie Vi va m s > Auvergne, Ftna, the Lipari 
. islands, Iceland, or the Isle of France; but only in the 
cavities of some rocks of Vesuvius, Somma, Closterlach, 
and Campania. Hence we have sufficient reason to believe, 
that it belongs to the primitive rocks, and that to see it in- 
timately united with the tourmalines of Ceylon is sufficient 
though sup* to convince us of fhis s Brongniart however is of opinion, 
tolic ^theMr ^at this mineral, as well as the telcsia, or corundum, l>c- 
condaiy forma- longs to the secondary trap formation. Ilis opinion is 
tloa * founded perhaps upon that of Werner; who judges from 

the nature of the strata, of which the sand containing co- 
rundums appears to be the remains, that those of a hard- 
ness much superior to the pleonast must belong to that for- 
mation. Thus as basaltes and basaltic tufa are rocks of the 
secondary trap mountains, and these are met with in the 
places where the pleonast is found, this opinion appears to 
have some probability : but as we have* not yet any accurate 
description of the mincralogical situation of the corun- 
dums; and as the adamantine spar is found in granite rocks, 
entering even into their composition in flic same maimer as 
feldspar; we may consider the corundum, adamantine spar, 
aiid pleonast as belonging exclusively to the primitive for- 
mations. This opinion however cau rank only as a proba- 
bility, till we have a precise knowledge of the mincralo- 
gical situation of these iuteiesting substances. 


VIII. On 



NODULES OF LAVA IN CLINKSTONE* 


VIII. 


On the Nodules of Lava found in the Klingstem of the Rock 
^ of Sanadoire *. 


The rock of Sanadoire having been described by various Nodules of lav* 
naturalists f, wc shall confine ourselves to the mentioning of 
a fact, which had long escaped the notice of those whodoire. 
visited this singular rock, that of nodules of tumefied lava 
imbedded in the clinkstone. This fact was first observed by 
Mr. Lacoste in 1804 and it has been since noticed by 
Messrs. Menard and Alluaud in the summer of 1807. Hay- 
ing accompanied these gentlemen in their visits to the Mont- 
d’Or, we shall point out the road we pursued, and the pre- 
cise places where this fact occurs. 

1. Proceeding from tho lake of Gueri to the rocks of Sa- Places where 
nadoire and Thuiliere, by the road from Mont-d’Or to ltoccurs * 
Rochefort, and beginning to descend toward the valley, 

where these two rocks arc situate, so as to see their summit; 
on the left of the road, and not above thirty yards from it, 
is a small eminence, or inequality of the ground, formed of 
masses and fragments of phonolitc, in which nodules of 
lava arc imbedded. 

2. On ascending the great slope at the base of Sanadoire, 
which is on the west, and directly opposite Thuilicre, we 
find similar nodules in the crumbled materials from above, 
which are all of phonolite. Some of these nodules scarcely 
adhere to the mass that includes them, and are separable by 
a single stroke of a hammer. Others adhere to it more 
Closely, but still do not form one continuous substance with 
it. The surface of those separated by the hammer is round- 
ed, but irregular, smooth, and covered with a slight shining 
coat, which appears to be a very thin pellicle of klingstein. 

These nodules are of different kinds of lava. The fav#of.dif* 

A . A black, compact lava exhibiting in its fracture a^kind 1 "^’ 


* Journal de Physique, vol. lxvii, p. 54. 

f Memqjys of the French Academy, for 177 1 and 1773 ; Desina- 
rets, M&noire sur le Basaltp, Journ. tie Pliys. tome 59, an 1804. 
Daubuisson. M?Kaoire sur la Phonotithe. 

{ Lacoste’s Geological Letters, a work in which tliey who visit 
Auvergne will meet with fact? no where else described. 

multitude 
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Jndkind. 


Not peculiar to 
this rock. 


multitude of little needles of amphibole, or pyroxene ; so 
that they might be taken for fragments of a hornblende 
rock, if some of them did not exhibit unequivocal marks of 
the action of fire* ^ 

li. A porous, tumefied lava, of a gray and blackish gray 
ground, with needles of pyroxene, and laminae of feldspar, 
Thi9 is the most common variety, 

8. This fact is not peculiar to the rock Sanadoire and 
those in its vicinity: a large bowldered block in the torrent 
of Prcnt-Garde, coming from the lake of Gu6ri, exhibited 
to us the same phenomenon. The klingstein is a variety of 
that of Sanadoire, of a blueish gray colour, and less po- 
lyedral in its fracture. 

C. The lava it contains is gray, and composed of very 
small crystals mingled together. 

4. We could not visit la Vedrine, another phonolitic 
mountain on the cast of Mont-d’Or, but Mr* Menard 
informs us, that he found there the same peculiarities as at 
Sanadoire, which had wholly escaped his notice at his first 
visit to that mountain, 
and probably in It is not in the simple clinkstone, that we found these 


Sd kind. 


Found in an- 
other moun- 
tain. 


several places. 


Size of tlie 
nodules. 


This stone 
therefore a 
lava. 


nodules of lava ; perhaps they would equally be found in 
the porphyry with baso of clinkstone of the environs of lake 
Gueri, Puy Gros, the rock of Dardanche, &c. By an at* 
tentive research, employing the time requisite for an exami* 
nation of this interesting part of the Monts.d’Or, we have 
no doubt they would be found in much greater number. 
One siugic specimen has presented us with two or three 
nodules. Their size varies from a few cubic millimetres tp . 
fifteen cubic centimetres [from one or two cubic lines to 
near a cubic inch,] 

This stone has always been considered as a lava in 
France, either under the name of greenish petrosiliceous 
lava, or of prismatic and tabular greenish basaltes : but its 
being fouiid among volcanic substances was the sole ground 
of tin’s opinion, for marks of the action of fire had no 
where been observed on it. The volcanic origin^ therefore 
of the rock Sanadoire, long disputed, is now evidently 
proved by the presence of the nodules of *iava it contains, 
which presupposes the rock to have been in a state of 
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IX. 

Chemical 'Examination of a Substance found in Balsam of 
Mc%ca: by Mr. Vacjquemn*. 

Mr . HALLE, a member of the Institute, &c., requested Portion of baU 
roe to examine a substance, which he obtained from balsam noTulon^up 
of Mecca ou dissolving it in alcohol by means of heat. This by alcohol, 
substance had the appearance of a resin, was transparent, 
and had an agreeable smell. Thrown on burning coals, it 
emitted a smoke and smell like those of frankincense, and 
left no coally residuum. 

1 took a gramme [15{ grs.] of it, and treated it with al- rppe.it* 
cohol at 40°. The first effect of this was to render it opake CcU> 1,1 ‘ 4lcoho1 
from the surface to the centre, as soon as it began to exert 
its action, and it soon gave it a llocculent form throughout. 

I continued to boil fresh quantities of alcohol on this tloc- 
culent substance, till it no longer reudered distilled water 
turbid. 

The insoluble fiocculcnt matter, being collected, weighed 7 insoluble. 

0*3 of a gramme, or nearly a third of the substance em- 
ployed. Heat united it into masses of great tenacity, which 
drew out into threads like birdlime, without however pos- 
. sessing any elasticity. Thrown on burning coals it emitted 
the same smell of frankincense as before, and left no re- 
siduum. 

The alcoholic solution was transparent while hot; but on Tbe solution 
cooling grew turbid, though it let fall no sediment. During cva l )orated * 
evaporation a white llocculent matter appeared, in propor- 
tion as the alcohol was diminished ; and when completely 
dried part remained in a pulverulent and spongy form. 

Another portion united into a transparent mass, having 
nearly the appearance of turpentine. Both of these burned 
like resins, but with a less agreeable smell than the part in- 
soluble in alcohol. 

These experiments prove, that in the residuum of balsam of It consists 
Mecca insoluble in cold alcohol, put into my hands by substances/ tW ° 
Mr. Halle, there are two substances ; one, which dissolves 
pi a very lar^t quantity of boiling alcohol; and another, 

♦ Annales de Chimie, vol. Ixix, p. 221 . 

which 
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cate it, or na- 
tural to it; 


hut probably 
the latter. 


Character of 
the fettstcui. 


which does not combine with it at all, though of a resinous 
nature* 

Do these two substances exist at the same time with the 
balsam of Mecca in the tree that furnishes it, the amym 
opobalsarnum ? are they formed at the expense of the balsam, 
by a change effected by keeping? or are they fraudulently 
mixed with the balsam ? 

To solve these questions it would be necessary, to examine 
genuine, balsam of Mecca, both when fresh, and after it is 
old* If the resinous substances abovementioned were n6t 
found in cither, there would be reason to ascribe them to 
fraud : but it is probable, that they are natural to the bal- 
sam of Mecca, since Mr. Halle, who has had frequent oc- 
casions of dissolving this balsam in alcohol, always obtained 
the same result. 


X. 

Of the Fcft stein : by Count Dunin Borkowski *. 

The colour of this stone is sometimes seagreen, some- 
times blucish. It is likewise found of a deep fleshcoloured 
red. 

Externally it has but little lustre: internally it is very 
shining, with a greasy lustre. . From this appearance its 
name, which signifies fat stone , is derived. 

Its fracture is lamellar; not very determinate, though a 
double cleavage, with oblique junctures is perceivable ; aud 
a little scaly. 

It is very translucid on the edges ; hard, so as to strike 
fire with steel ; and brittle. 

Its specific gravity is 2-563. 

Heated before the blowpipe its colour changes to an ashen 
gray; and it fuses, though with difficulty, into a white 
enamel. 

It is found accompanied with feldspar and amphibole' at 
Arcndahl, in Norway. ^ 

When the fettstein is cut into a spheric^! form, it ex- 
the same play of colours as the cat’s-eye. 


# Journal de Physique, vol. Lfcix, p. 159. 
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Bostock, Dr. on meteorological nomen- 
clature, 1, 212, 310 
Botryolite, or grape-stone, its contents, 
273 

Brande, Mr. W. oft albumen, and some 
othei animal fluids ; with remarks on 
their analysis by electro-chemical de- 
composition, 13, 107 
Biewerton, Mr. on the precipitation of 
a solution of su’phate of lime by sul- 
phuric acid, 237 

British marble^, f»om Devonshire, 27 
C c Bronzes, 
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Bronzes of antiquity, 86 
Buchdiz, on the oxidation of iron, 1 
147— On potash and soda, 537 \ 

Btfrfffrig glasses, experiments on, 315 1 


C. 


^Cabbage, culture of different kinds of, 
as feed for sheep, 23 
Cadet, M. his experiments on potash, 
304 

Carpue, Mr. 179 

Carriage wheels, method of securing, 
189 

Cattle, hoven, method of treating, 294 
Cavendish, H. Esq. on an improve- 
ment in the manner of dividing a$- 
. tr<mr*mical instruments, 47 
Chaptal, M. on the muriate of tin, 
153, 225 

Charcoal, combustion of, 161, 300 
Ch.ulard, M. his experiments or the 
muriate of tin, l.VJ 
Chemical printing, 1*08, .317 
Chenevix, K. E.-q his rt M'siniie* on 
aC' tic. acid, ami .\oine aeefates, 225, 
810 


t'hildren, G. Esq. 533 
Churu-stalTj an improved one, 29o 
Clock escupcmnit, 176 
Clover, improved culture of, 158 
Clouds, remarks on, 1, 212, 310 
Cochrane, Major Spencer, on the pro- 
perties of furze, or whins, 25 
Cod’s eye, examined, 318 
Combustion of charcoal and hidroge.fi, 


iCl, 300 

Copland, Professor, ins improved elec- 
trical machine, 9 
Cop l«y an medal, 318 
Gourtenvaux, Marquis de, on some 
acetates, 227 

Curaudau, M. his hypothesis of the 
* action of potassium on ammonia, £79 
Curtis's Observation* on Grasse^’’ 357 

l, * s * ,i u ,rovcmeuts * n 

i mat’huK'6, 9 



Cuthbertson and Singer, Messrs, their 
experiments on the comparative 
powers of cylinder and plate electri- 
cal machines, and on a means of 
doubling, tripling) or quadrupling) 
their charging power, 218 
Cylinder burst by electricity, 285 

D. 

Dabit, M. 226 

D’ A rcet, M. on the metal of the horses 
of the Carrousel, 98— On potash arid 
soda, 337 
Parracq, M. 226 

Darso, . !YI, on the oxidation of iron, 
143 

Davy, H. Esq. on the fluidity of al- 
bumen, 15 — On some chemical agen- 
cies of electricity, 114, 136 — On 
some new elect' o- chemical researches, 
on various objects, paiticularly the 
metallic bodies from the alkalis and 
earths, and ori some combinations of 
hidrogen, 521 

Delamethcrie, J. C. letter to, on the 
action of the electric fluid, by which 
jji ir m cylinder an inch and a half 
thick was torn asunder, 285 — Ills 
observations thereon, 288 
D<» I.wc, J. A. Esq. on the mode of 
action of the galvanic pile, 69, 113, 
241 

Derosue, M. on the formation of acetic 
ether in the marc of grapes, 157, 22 o 
Descartes, his theory of heat, 50 
Dictionary of Mining, 158 
Dividing astronomical instruments, 47 
.360 

Dolf on the m nurture of mirrors, 816 
Ductile metals, see Metals 
Dimioutier, >1. 286 

E. 

✓ 

Earth, diurnal motion if the, 183 
Earthen walls, 58 /*' ’ 

EdciuH, M. 726 

Edgeworth, 



Edgeworth, R. L. Esq. on telegraphic 
communications, 181 , 

Edraonstone, Dr. on Zetland sheep, 79 
Eel, electrical, 107 

Einftoft M. on the acrid principle of 

horse-radish, 111 

Electrical machine, improvements in, 
9, SIB 

Electricity, 285, 288, 021 
Ellis, Mr. on corallines, 318 
Equatorial regions, phoenomena of, 371 
Escapement for a clock, 176 
F.ther, acetic, formation of, 1 57 
Eye of the codfish examined, 318 
Eye bath, 179 

F. 

Feed for sheep, 23 
Fettstein, character of, 384 
Fischer on the structure of mirrors, 31 6 
Fisher, Mr. T. his description of a 
swivel -headed churn staff, to facili- 
tate the making of butter, 296 
Fishes eyes, 318 

Fleming, Uev. J. on the larc animals 
of Shetland, 317 

Fluids, aniina', observations on their 
analysis, 13, 1 9 

Fourcroy and Vauquelin, on some 
bones found in a tomb in the church 
of St. Geneviva, 39— Experiments 
tin the taitarous acid, and particularly 
on the acid it affords by distillation in 
the dry way, 44— -On the combustion 
of charcoal, 163 

France, plants and insects of, 158 
French beans, method of preserving 
them green, 316 
Friction, heat produced by, 30 
F urze, properties of, 25— Infusion of, 
beneficial to the eyesight, and a pre 
ventive of a cough, 26 



Gaertner, M. hit parabolic wooden 
mirrors, 315 


G Ivanism, 69, 72, 113, 2 It 
Gas, hidrogen, combustion of, 161 J 300 
Gay-Lussac, M. his experiment*, ou 
the action of potassium on aioVfio- 
niaj 323 

Gchlen, M. on the pyrotartarous add, 
44 

■ ■ — ■ — . on radiant heat, SI 4 

' on the formation of acetic 

ether, 349 

Geology of France, 290 
Gillham, Mr. 179 
Glenco, mineralogy of, 79 
G. O. on the ait of printing from 
stone, 317 

Grape-stone, analytical account of, 273 
Grass seeds, raising of, o>5 
Grasses, geuuiuation of, 318 
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Hackney Literary and Philosophic*! 
Society, 79 

Haldat, Dr. on the heat produced b/ 
friction, 30 

f /alloy, M. De, on the arrangement of 
the strata of the hill of Durbu), in 
the department of the Sambre and 
Meu«.e, 290 

Hassenfrata, M. on the oxidation of 
iron, 147 — On the component parts 
of salts, 206 

Hatchett, Mr. 333 

Ilauy, M. his establishment for the 
education of blind persons, 319 

Heat pioduccd by friction, 30 

Heat, radiant, remarks on the doctrine 
of, 75, 106, 314 

Henry, Dr. W. his analysis of several 
varieties of British and foreign salt 
(muriate of soda) with a view to ex- 
plain their fitness for different econo- 
mical purposes, 190, 273 

Higgins, Mr. 226 

Holland, Mr. H. on the soutees of 
British salt, 191 

C c 2 Home, 
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Home, Mr. on the nature of the inter- 
vertebral substance in fish and qua- 
drupeds/ lS-^On animal secretion**. 

Horse-radish, acrid principle of, 111 
Hoyen cattle,' 9+e Cattle 
Houses with earthen walls, 58 
Howard, L. Es<j[. on meteorology, 212 
—Answered, 310 

Hubbard, Mr. his account of several 
varieties of British marble, produced 
from the Bnbicomb quarry, near 
Teignmouth, in Devonshire, 27 
Humboldt, M. on the volcanoes of 
Jorullo, 81— His physical view of 
the equatorial regions, drawn up 
from measures taken, and observa- 
tions made on the spot, from the 
tenth degree of north to the tenth of 
south latitude, 371 
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jmrie, Lieut. Col. on a vein of green- 
stone in Glen co, 79— On the minera- 
logy of the Grampian Rock, 289 
Insects of the South of France, 1 58 
Iron, oxidation of, 147 

J. 


Jorullo, volcanoes of, 81 * 


K. 

Keate, Mr. 179 

Kirwan, Mr. on mineral waters, 274 

Klaproth, M. his chemical inquiry into 
the composition of some weapons and 
utensil* of ancient bronze, 80 

Kohl JRabiy or purple turnip- cabbage, its 
superiority over other kinds of feed 
for sheep, 24 

Kries, Prof, on radiant heat, 314 


L. 



ibert’s Pyromdtry,” 314 
M. Z2Q 


Lava found in clink-stone, 381 

Lavoisier, M. on the combustion of char- 
coal, 163— On the oxidation of iron, 
147 

Lax, Rev. W. off a method of examin- 
ing the divisions of astronomical In- 
struments, 360 

Lead, changes of density produced in 
by pressure, and the action of distilled 
water oil it) 1Q4 

Leslie, Professor, hia doctrine of radiant 
heat, 73, 106 

Leybourn, Mr. his <c Mathematical Re- 
pository 239 

Lime, sulphate of, precipitation of a 
solution of, 237 

Linchpin for carriage wheels, 189 


M. 

>Iacknight, Dr. on the mineralogy of 
the Higlilands, 78, 2^6 
Man- traps, improved construction of, 
55 

Marbles, British, varieties of, 27 
Marcct, Dr. on the mu iate of magnesia^ 
274 

Maskdyne, Dr. communication from, 
on a method of examining and di- 
viding astronomical instruments, 360 
Mason, Mr. W. W. his method of scab- 
bing hoven cattle, to discharge the 
rarefied air from the stomach, when 
they have been overfed with moist 
cl over- grass, 294 

May cock, J. D. Esq. his remarks on 
Professor Leslie's doctrine of radiant 
heat ; with experiments to show, that 
caloric can pass through transparent 
media without heating them, 75, 106 
Meadow -land, preparation of, 355 
Mcllin, Count Von, his method of in- 
creasing the durability of tiles, 312 
Menachanitc in micaceous fehist, 94 
Metals, ductile, tenap^y of, 102 
Metals, electro-chcftftical experiments 
on, 322 

Meteorological 
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Meteorological Journal, for April, 80- 
May, 160— -June, 240— July, 020 
Meteorological nomenclature, 1, 2l*> 
310 

Milk, analytical exffcrimcnt on, 21 
Mineralogy of the Highlands, 78, 2 .36 
Mining Dictionary in French and Ger- 
man, 158 

Mirrors of wood, 315 
Mojon, Professor, on the black wind on 
the shore between Pegliand Sestri, 94 
Mollerat, M. 345 

Mouge, M. on the oxidation of iron, 
147 

Mongez, M. his analysis of some an- 
tique bronzes, 89 
Monnet, M« 226 

Moore, Mr. W. his “.Treatise on Flux- 
ions," &c. 939 

Morveau, Guyton, on tlie tenacity of 
ductile metals, the changes of density 
in load by the operation of pressure, 
and rhe action of distilled water ou 
this meial, 102— On the mur atic so- 
lution of tin, 154 
Mucus, experiments on, 1 J, 19 
Muscheuhroeck, on the diminution of 
the specific grav.ty of lead by pres- 
sure, 104 

n; 

Natural history, 78, 158, 236, 317, 371 
Nickel, properties of, 99 
Nose, M. on the spin el lane and other 
fossil substances, 339 

O. 

Oil of poppies, substituted for olive oil, 
25 


P. 

p. on an improved mode of preparing 
jihuspl" orus bottles, 105 


Pease, method of preserving them greeri^ 4 
316 » 

Pelletier, M. on the muriate of tin, 154 
Pepys, Mr. on the combustion of char- 
coal, icc. 161 

Pharmaceutical Society at Paris, prize 

questions by, 158 

Phenomena of the equatorial regions, 

371 . 

Phosphorus bottles, improved method 
of preparing, 105 
Pictet, M. on radiant heat, 314 
Pise, method of building in, 58 
Planets, the new, fragments of an old 
one, 238 

Plants of the South of France, 158 
- geography of, 372 
Vleonast spinet, 378 

Poppy oil, a substitute for that from 
olives, 95 

Potash and soda, 539 
Printing from stone, 208, 317 
Prior, Mr. G. jun. his description of a 
dock escapement, 176 
Proust, M. on the oxidation of iron, 147 
Pus, analytical experiments on, 22 

11 

Radiant Inat, 75, 106 314 
Rain and \yinds, 1 

Richter, on the specific gravity of nickel, 
100, 103 

Ritter, M. on the action of potassium on 
ammonia, 330 

Rocks, blasted by lightning, 158 
Ross, Mr. J. D. his invention of an eyes 
bath, to clear the eye from extra ne-^ 
ous matters, and to assist the, sight* 
178 

Romford, Count, ojx the existence of 
caloric, 31 

S. 

Saddington, Mr. J* his comparative ex- 
periments on the culture and applicai- 
tion of kohl rabr\ dnim*he$#d, cab- 
bage, and Swedish turnips, £$ * ' 

Saccnolactic acic, see Acid 


St. 
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SH* Barbe, Mr C. on tlie salt works a t 
Lymington, &c. 194 
Salisbury, Mr. W. on raising grass 
se^s, *nd preparing meadow land, 
355 

Salita, analytical experiments on, 14, 

13 

Salmon, Mr. R. his description of a ma- 
chio.e {ircan-tra.} ) for securing persons 
attempting depredations, without af- 
fecting their lives or limbs, 55 — His 
method of constructing commodious 
houses, with earthen walls, 58 
Salt, British and foreign, analysis of, 
190, £73 

component parts of, 20G 

Salxmann, M. on the plants and insects 
of the South of France, 158 
Saussurc, M. on the combustion of 
several sorts of charcoal, and on hi- 
drogen gas, 161, SCO 
Scheele, 142 

Scientific News, 78, 158, 236, 317 
Secretions of the animal frame, 136 
Seguin, M- on the combustion of char- 
coal, 1 63 

Serres, M. De, on chemical printing, 
and particularly on the progress of this 
art in Germany, 208, 3t7 — On the 
pleonast spinel, particularly that of 
the environs of Montpellier, 37 8 
Shag-cutter, an improved one, 298 
Sheep, feed for, 2 i 
Shtqp of Zetland, 79 
Shetland, rare animals of, 317 
Ship building, improvements in, 187 
Singer, Mr. his tin proved cylindrical 
electrical machines, 12 — see Cuth- 
bertson. 

Rpinelian*', description of* 339 
Strata of the hill Dtirbuy, 290 
Strontian* mineralogy of, 78 
Swedish turnips, see Turnips. 

Sylvester, Mr. on galvanic batteries, 72 

T - 

Tamdey, Mr. P. his improvement in 
cutting silk shag edgings, 296 


Telegraphic communications, 181 
Thcnard, M. on the oxidation of me- 
tals, 1 48— On the action of potassium 
on ammonia, .323, 852— On the for** 
mation of acetic aether, 349 
Thomson, Dr. on the coagulation of 
albumen, 16— On the change of den* 
sity produced iti lead by pressure, 104 
T.tos, method of mcieasiug then dura* 

bility, and their power of resisting the 
action of air and water, 312 
Tin, muriate of, 152 
Toad, curious property of the, 68 
Torpedo, properties of the, 137 
Tourte, Professor, on some properties of 
nickel, 99 

Trachea, mucus of the, analytical ex- 
periments on, 20 

Traps for securing persons attempting 
depredations, without affecting their 
lives or limbs, 55 

Trormnsdorff, M. on the saccholaetie 
acid, and its conversion into succinic, 
142 

Troughton, Mr. E. on dividing astrono- 
mical instruments, 49, 318 
Turnip-cabbage, purple, 24 
Turnip, Swedish, 25 

V. 

Vandermonde, M. on the oxidation of 
iron, 147 * 

Vaity, Mr. J. his method to prevent the 
accidents which frequently happen 
from the linchpins of carriages break- 
ing or coming out, 189 
Vauquelin, see Fourcroy and Vauquelin. 

— — on the oxidation of iron, 147 

—His chemical examination of a 
snbsia nee found in balsam of Mecca, 
383 

/ 

Viviani, Piofessor, on the black sand, 
or menachanite, found on the coasts 
of Liguria, 84 
Volcanoes of Jorullo, 81 



Walls of earth, method of constructing, 
58 


Warburlon, 
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Warburton, Mr, S3S 
Wernerian Natural History Society, 78, 
236, 317 

Wheels of carriages, improved mode of 
securing, 189 % 

Whins, properties of, £5 — sec 3 Furze. 
Wiedenmann, M. £93 
Williams, Mr. C Kk method oiVvii ring 
the beams of ships, without wooden 
knees made of o i :e piece, 1 S 7 
Winds and rain, 1 

Wollaston, Dr. on the component parts 
cf salt, £75 
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Wood, Professm, his new theory outlie 
diurnal motion of the Earth round its 
axis, 183 

' X. ' 

Xorullo, volcanoes of, 8l 

Y. 

Yule* Dt. J. on'ilie £ermmati<m of 

grasses, 818 

X. 

Zahn, on ladiant heat, £15 
Zetland dioop, 70 


yStt OF TIU TWENTY-SIXTH VOLUME* 


E R R A T U M. 

pige. line. 

V.j*J lid fur pot i'h ifaA ‘.ola':oi> of j.ota .h. 



Su.it h»rd, 1'rintui, Ciovva Court, i’oittpU* ttar. 







